Effects of adrenocortical hormones on RNA metabolism in rat kidney and liver by Mishra, Ram Kishore
EffEC"" Of At. .:NOCOR11CAl. He:>lMONES ON
IlNA METABOliSM IN RAT KIDNEY A D lIVER
CENTRE FOR NEWFOUNDLAND STUDIES
TOTAL OF 10 PAGES ONLY
MAY BE XEROXED
IWithout Author's PermlSSlonj
RAM. K, MISHRA



lulmitted to the raculty of GraduateStudles
ofM""'or1.l.1 Onlverslry of Newfoundland
lnparthl fulf1l1.lllent of the
fe<julrements for the dosree of
DoetorofPhllosophy
tbeDepart"entof lUoche.1stry
June,1913
th.. tlInlO'fU of W 111 nrlllllS 1UXe1lulu fnct10ll11 of lli1ley
c:grt1ul hoBOlle ttl!.ud tlU vas mutlllCed. !be tunlO'fU ntu vere
....uredhytj·ttlll1l0f ••l..ledOS.. Ofl'C-orotieaddllldthellfOllov-
1qtbe1o.. ofrad1_civ1cyfr"\lIlrlfladOlldd,lI1tocholldrll,roagb.
rtbosOHl .ad .W, 511111.. eIlIon..ntia1 dee.y p.ttarDl vue obaaned I.D
dl the luheell...lu fnetiool of both tin...n, Tllehdf-l1vn (v,,) of the
a.'IAfor .bove fuct1onlof nonld\l;ldneylwer.. 1.4, 3.8,3.1, 3.0, 5.4,
4,I,1Ild4.6dayl,l'i!BpeetiYll" lbet'tvduuforldreuleetc".llednt
ldclneyl ware 9.2,1.3,6.1.6.0,5.8,6.0, IlId ~.9 dlYS, rupeetively.
thebaLf-liul(tll)oftheWofaoru,lrlCllnr1lllc1el,ll1tochODdrll,
I'OUIb Illdoplssaic utiedlJa, _th eDdopluldc retied.. , polysc.es. tord
rlbos_1 IIId IUA wu 8.1, 6,5, S.~. 6.~. ~.~. ~.9. IIld ~.8 days. rupee-
thdy. the corrupoad101 Yalu... fer ~etc.hed r.t li....n were
U.O. 8.3. 6.9.6.3. 5.8, 6.1. IIld 5.9 d..,.., rape.crl...l,.
tiOlll. llI.U,Id:a111.1ntlt1ono!.ldosterOlleerd~eortleOituOllIIto
Idn...uectoa1nd rau restocad the tutllOftr rltH to ooru.l 111 lidney IDe!
da11,adaJ.1I1.l1trlCloaofeort1e08teroneorhydrocllrt11OIUIreversadthe
efheu of dnlUlleeta.y in liverindio;lt1ng. tl...... lptcifieityofll111-
erdoeort1eoidl.odlluell'«lrUtold8.
48re81t.. D~-d ..pend..nt RNApolY111erue 8ccivit)' ion...deiof
hoth Unun v•• decn"lII.dby adrenal..ctOll)'.1Id u8tondby IdIliniitntiOll
cfaldostlro:McrdeCllyccrticc.tuoo.l1.DkidneYlQdbyccrticOItuCDlcr
hydroccrtll<lnll! In Uver. ·Tof\lrthiarlllYtstilltatba:ltdlaaiSilofiNA
pIlriflJl.d frmvariClUlllrollpsofrlts aDd acthltyvudUt~loldllSi"C
truud flU vas tr."..,rlbed .an df1titlltl)' til.... frm oelu!r sOlirces.
FfictionaU"" of (I~C-aldOlt..onl 1.Jljacud) kidnly clIroutin ruuW thl
pnstllctof radloactirlty I.DtllallOllllllt~ltidlcprotdall:d!llAfractiOllS
s"lllst!D&tbepoedbl.biPd1D&ofaldOlurCDI,oraldosurollt-nceptor
c"plt:lor ...taboUcl(l) ofaldettuOIlt totbnedl.r.-at:iJlfflctiClllS
1I!l1chuy ruult 1.Dl:llIwlced tspllta acthity of DU.
tlle.lllthorezpresse.h1.8sillCereapprec.iltiOlitoDr.
reltb_ for Ids OftuU supln'ilioa ud llllCOUugeunt oIarlq the a1UrH
of this ,tudy.
The.uthor ilindlbud t"Dr. P. E. Pennerf"rvaluahlesdvice,
lIIdd.isclllsIGlldurillithecouue"f thilvorlr.. Dr. PellMr'sOlllelf1Ab
lotereltreUe\:UI.troetoDCertlforthelllnIICeRlltofsradulteltlldlntl
uVlll .. tbstofr.....rchproject•. tbaDluIuealaoMtollr.J.r.
llheldrlkl, Dr. B. H. Sdll,IIldDr. M. E. Brosual1 fcr helpful d1seu..lom.
Thllllr.lnee:<tendedtcDr.F. A. Aldrieh,DllnofGndulte
Studies for hu ellCoutlg_nt dUr11lll t~s of strUI IIId lH!rvouSllUS.
The help of !It. S. Aadrl!l/S (lIevfOUlldlud IIId Ld>raior ~ur
semen) iJlltlt1stlellltll1yl1.ofd.t.OlIatlHOIIld)70e.-puters
1slntefullyiICIr.1lOII1edled.
Tne.llth"r 1s very gfneful to Hr. D. Hill, lin. S. hnf1eld
iIIldlln.C.P.ltilhnfors_tecllniClllulutallCeaOlitolllnl'l.t.
Cot- for skUlhny typl,. tbe tbN1s.
It bthe'lIth"r', prtYilege to tlw:kKeaarltl 11llhersfty of
!levfoundlllldfc[Unacc!d,upportlnthefctllcf,prHGCtord
~
•••..•.•••• 11
......... 1v
Ust Of tAlUS •
LtSTor nGlllES •
USTor AIBREVUTlOI1S .
A. DiTlOOOcrtOli
flJl1OS!OpmSsttDl.
I. llVtEWOFLITl:B.AtuIE
(1) HODEOFACtIONOfllOillONES.
HJ c.H~lity
(W~ktilliiJ.
(iW R1IA ~ri. (DldRlA polprau .....
(iu) ChlI1ge8 in lIu~kar Pl'otrill8 and Chromatin
ActWiI:lf . . ......•. 11
(pI rtf-mInlPJ'otrUtS'Jplthnit:. . ... 12
(aJ IIIdwati.aIl afDla!lf'll' • • ••••••• 11
(b) AatMtyIJ1'AvailabilitYl)fRl:bclllOlrlils 13
(e) AlICritabilit¥IJ1'Actirityl)f.w1l1011CYt
f'MMfu RIA a:.plcu .
(dJ AocrilabilitylJ1'ActiritJIoflfuUllgQ'W
.. ......... 13
•••• 14
(2) RlCEFTORS AND STEROID aooollE ACtiON 14
(J) ROLE OF AlliOOL GLAKD AND EFfECTS or
""""""""' .. .16
(4) noPOS!Illf!ClAll9t OF ACtl01 Of
KlJEIALOCOI1'1COIDS.
(aJ Ef/~UOl'll'oadB/.a:fMl'.
(bJ BI/«:UOftIatIri4>tq •..
c. WElDlE!lfALDESIG1f.
(iJ fIwal'¥.
(ii)~App!'l:laeh.
(iii) KindicEqwati4ltl.
KA'rERIALSANDMETlIOD •••
(iJC1wrIricatfalldBioc_cals.
(ii.) ..mmatf .•
(i) AItUtIICPOllpf
••.•••••.••••..••••••••.• 18
"
"
"
!J
!J
26
26
26
28
29
29
(iiJ PNpmutial 01 $/bIUtIa!o F:PcaItiolIf )ll
11
Cit/) 3lcPou hIIi~ hc~n. of RJA
r-~lUtIa!o~. ~
(tI) I.,tati.mloftwAr-aa.~(ZIdIfi.~ U
(iii)~ of ii.atcmelam kIIIri.tonI PJootAM
(vii) AggNg'aU RIA J\1llf'llll'lls, ASIalf 43
(viii) SotwbiHlIltion and PUzoili<XItirm 01 RIA P!?lb"l"l'aI'
~RatKidnly, ..
(i.::J AnalytwalNltliods.
(::) IlOlatiolol 01 RNA and /letsmi'llZticn til
~ivity.
(J:i) statinicl:ll .w~n. 01 tile Data •
"
47
47
47
49
J·f'Iaoity(}f~
3. rtfm. rI[ A:fNloaz.cu.w "'" RIA ~I' i>l
lUNy and U~rl" •
f. q/.cu of AdMIa~t .so-. CJt RIA~
i"lidItqandLivt1'.
5. Aggroegau RIA PolplZ'l1ll' AcHvitli ••••••••••••.••••.•••••.••••
(aJ~oflllU.}l:I~RfQt!tioJl.
(bl E/f.cb of AdJom:ll.tctarIt/ C1I RBJ, f\:ll~MS'
Syn. .
((1) Eff.ct. ofAdreno»orliaal Hemo1lll1 01\ eM RNA
1l
(d) rv.Coluo6'CI'RlUR>~stUlllatiIm. 79
(,) lff-m of 1»-. llI'l RIA ll:llll'"NI' ill riboo . ll5
!. E'lU'i.ficat;k:wlI1{P.lAAtL)lIIIl"!%Ut-lidMyaltdlfftct.
"
RNA.tlU'llOlll1'i71llal"icu.8lIb(lfZlllZaJo~Il'ofr«:
kidPlqandIiillll'......... . 101
'!feat. of ~IIG~ aItd of adrnoaroJotilll:zt
......................... 1o¥
Kff~rJt, of ~wrJtanva:d of ~rltMt
~ 011 aggNgaU RIA po~
flw·ffICt'O/lrillUQlocOl'ticMdJortR'Apol!l""NH
ill tk!wy .
BJi?Ot1lm4Jt JIOdaot fW' aLW~~ in
""'-.
......... lllf
. ..... 109
.1ll
a-;wSlOliS AIfD PlC8t.D1S !'OR THE rtm!U ti4
....................................................... us
PUBLICAtIOIlS AlISur:; FRlI! nilS I«:M
I
LIST OF TABLES
1 Su.aty of Kajor~F.ffe~t8 of Ilom)lles 011 TUl\I-
porrofV.rtou,MItubolite.l.
11 s...~l ... ofllotWInaAetl.Da;OIlAdIlll.J'loyo:1AH
I.eth1ty
Elfecton 1UfA1'01J'llll!ru,Actlvttyin VlrlO11$Anl..1
rt.SIa Mtu Tlcue-t vttllllormau •
IV Stu1I1d RotWIni hceptors.
V llutrlblltt.onoflilrurtllz)'MS1D1I.tlidllerSubeellll1.tr
Frset1ou.
VI Il1strlbut1on of KarUr Enrr-' 11:1 bt Linr Subullular
FraettolLl. 51
Efher of Adrmale<:toIIJ' 01'1 IIA tUrlIOVU in Vario""
Subc,limr Fnrrt.ou of bt r..w:n.r
Efhrr of Adrenslec:towy on IlllAIumover iuVar10u,
SnI>c:IUu.1lrFrsetioosof btUVir.
D: Ufeetsof Storlie of I1dD.,. ,t -»coa S",dfl.e
ArUvttr 6'
I 2He<:ts of Mreooeortleal IIor->lle. OIl 1& Tumover 1a
Various Slkillulu h.cd"", of Adrl!lll1e~tod&ed
btl1d1ll17' 6&
n 2ff«u of AdrellOtorttralHotWIlII1 011 IUfATurnover in
V'riOGS Sub~ellw..u i'rKciOlll of bt Liver· 70
Characteristic. of!I!IA Pol,....... Ie.Kttoa. 1II11dDII7
Nuclei. 73
Chareeteruttu of UA Polr-raM Iluc.ttoa. 1JI Liver
Jurllti·
Th, Effert. of Adrenlle~tolllY and AdrellOcort1rai
BO..-elolliMAPol)'llolUU ln1l.tlidDeJ'·
PAGE
XJ The Effects of Adrenalectomy and of Adrenocortical
HotD:lnesonRNAPolymeraseAetivityinRatLiver. 80
Effect of Aldosterone on RNA PolyllElrase Activity in
Kidney (in vitro) 85
XVII Effect of Corticollterone on RNAPol)'llE!rase Activity
in Liver 87
XVIII AetivityofSolubilizedandPurifiedRNAPolymerase. 91l
XIX Effect of DNA (source) on Pudfied RNA Polymerase
Activity of Rat Kidney. 91
xx Effect of DNA (on RNA PolYllerase) Prepared from Adrenal-
eetOlllizedandAdrenalectolllizedPlusAldosteroneTreared
Animals. 93
XXI Distribution of 14C_Aldosterone 1Il Subcellular fractions
ofAdrenaleetollizedRatKidney,LiverandSpleen. 95
XXII Aaioo Acids Analysis of Proteins Contalllinating Kidney
DNA. 96
XXIII Distribution of 14C-Aldosterone in Adrenalectollized
KidneyChromtiDFrsctions. 97
Inhibition of RadiosctiveAldosterone Binding to Various
Chromatin Fractions of Adrenaleetollized Rat Kidney 99
LtST or FICDIES
I. AFlClllSche-.forUnuefractlonariOll.
ScMutlcbpreHlltitlOllofloucbEl,S_thEl,Polpo..
andlllNA., 33
Andytical UltracelItrifyptlO11 Pattetl1 of Toral Ubo_l
PrCJll.ratioa.
Aaalyt1W lllrracenrrf1l;ptiDD Patum of Pure. Total libo-
_lPnparat!lIR. 36
laolated1l1,lc.1lifnN.latLiver.
"
IlDlatedH\lCld froabtliduy
"
8. FractiDDatl.oDof Iidlll,.&udur Fraction ..
.. SllC:rDH Delslty l;:radieut ProfilM of Pol~ of IIorul
iatIidne.y 12
Sucrou !lenaityCradhllt Profill of PolylDlIU of Adnna-
leetDlllzedRatLiver. 53
11. Sut.rDae DeD.tty Gradiellt ProfU.. of bt Lh'e.r Total
liboso_lUl. ,.
11. Dellsll;J Gndlmt Proftlu of Roqb Ell W of Adnnallc:-
tc.hecllatLiyu. 51
DensltyGtldientPtofl1u01 SaoothEll~A.ofllona1aat
Liver,
"
u. llusH,. Grad.lmt ProfU", of IidMy Totall1l>osoal t!lA.
"
15. lIol!!DsHyCradtlllltProfUe:sofJo~latU<ble.yJDu&bEl
UA.
"
Dtn.HyGradient Proftlu of Saootb U,RIlA of Norul Rat
Iidney
"
11. Deuy of Specific bdiOictivil;J of an ftoll lIorw.l and
Adrl!!Dl.1e.ct..uedlatUdllq.
"
Cecay of S~ifle hdioaetivity of JJlA fto. llorul ~d
Iodtell.llKtomilWllatU.,u. 64
Decay of Specific ladioaetirlty of lI!IA fI'OOl Iodundectoaiud
Pll,ISlloraontIr...tedlatlidney 69
Decay of Specific bdioactirltJ of W frOll Adrl!ll.ll.ec:tollind
PlI,ISIlD..... tr...tedbtLiver. 71
l1ll.lt1c:1 of t~ IlU. Pol)'Rrue luttiOll 111. laolatld 'lIClt!
of lat I1I1Dq of VarloWl Bor-.ne.'I'nltldAn:Luls,
22. Unltica of ticIlley W Pol:r-rue Iuttlon uter Iodrto.al-
u.ta.y(TJay.) 1B
2l. linetict of W Polyaerue hactioo 111 boutK belli
of lat Liver of V"riol,lS Ilot'WIlIf. trutl<! An1MlA . 81
,.. l1nltial of Unr DL\ Pol.,.rul ButtiDn afur Adrmal.-
ectc:eyCDly.) 02
".
!ffec:t of AldonerOlle. 011. It.. CooJne. of I:lllPol.,.erue
iuctiOllllllidney.
"
lE. Effltt of Corticosterone on It.. CooJrll of WPol.,.ru.
tleactiooinLinr. ..
27. lesollltl0ll0f Hult1.p1l1ons of lat 11c!Jley DlAPol",..en.••
by DIAI-Sepheu Chroutognpby
"
HypotMtiulMode1 for MI!!clIaniIa of Ac:tlOll of ildoItirOlll
tnlidlMY· .112
Cle1aac1'l nqeD.t em)
'PO
EM'
El
'"
t'
lkdiuaH I
lkdi.. l 1
Medl11111lZ
JU-l-bufftr
Ahorbanc.t (opU~d dlDiity)
AdrenoeorticotroplehofllODl
Ahorbllloyof 1.0 It 260 Q.lllOetlntnl l-C11
'u,
Mtn~iOl -)' - tripboapbate
Adenoll1lll-3', ~'-cyd:lc .onopholphltl
Cytld1nf.-S'-trlp!lOlp/lltl
Dierhyllllltl\Ollthyl
Dtltntl!guttOllllpuahutl
£thyllDed:l8ll:lnetetruceUcaetd
£l>liopaSlltc utted..
ClIIllOltOl-S'-triphoep!llte
AppulIl.ttunlC'fueo..tat
Hellqlr rtbOQll.Clde add
~~I~~.:g~~d~:~.: ~r~~~~~'P~07~}
(O.3211sl!t.tQII,11lll1la2+,1O.JlTris..£Cl,pH1l
(0.35 lISllI:rotI, 3 L"lCeC12, )o-'ltris-flCl,
pll7.2)
(2.4 II lucrOH, 3l11HCtC1z' SOWlTris-HCl
pR7.2)
(1OIIlIJI&2+,2SlIlllCl,SOIlllTr1l-llCl,pll1.)
(0.11l~1,O.Ol"IlIf.,0.01"Trlll..£Clpll.4)
lodt.. , potusll111acthued ade_lll1ulphOlpllatUI
Ntno.ner(lO-9 11e.ter)
s"....
Optlcl! de1ldty (Ab~rbncel
plcowu (lO·I2.,u)
reV1l1utiollS per ai~ur.
trlMfer <-olubu) \lIlA
tvedbtrIUllitlxIO·UStc..
Sttndtrderror
Itlblalluc1earllU.
(SO.MTri.·BCl,pH1.9,2Sl11ycerol, S-'l
Kg*,O,I-.'l:Ol1'Ar.ldO,S.MOitbiotbrdtol)
UrldllM -5' --.onop/lolphatt
llrldllMl·5'·tripbllSphtta
II, U • s.1aeeta! of lU. 21 • 4ihydraq • 20 •
OX"l'te,II-4· ell 11-11
W. 2l • Dihydroxy • 4 • prqncne - 3, 20 - dioll<!.
US. 110,2l,-Tr1bydroxy-4-prelllelle·:lI,
110, 2l-Dlhydroxy· 4·pnlnene·3, 11, 20 -trlcne
Dooxy<:orUCO.lIterClll! 21-llydroxy·4·prellletle-J,2O·d1one(tlllt
iI,thaU·deoxyderlntiflofcort1eotterClltl)
httpAC• loterlLllUolld Uoillll of Pun ud Applied Qusiltry; IU!, l"r.t-
l\.Iltlond IIn1CQ of Bioc:hf.lli.try.
Estradiol-17e
Pro&!Sterone.
Testoste.rone.
1,3,5 (10) -Eltratthne.-3, 175-diol
4-Pre.&nene.-3,20-dione.
178-HydrOXJ-4-androste.n-3-one
UllCe thl opeNU IIOClIl for tile toutrol of 11M opresl101l IIU
proposldhyJlCobllldKollO<l (l)."or!;Oll theuthall.1n of hor-one ICtiOll
hublc... _ofthl.OItpopularllldchall'''C1''IIreuofreHarchb.
uderll ..,leollar blo10C1' UthoV&h I coaslc!enh18 _t of ..... lllfor-
aationb.1 belli obt.l11,w "" thf,reputiOPof the uctoaeoperoaill
~,thloperollcOllCllltillti11the.1apl"Uodl1wllicll
c.&Il be conltructed to upWa !-salac.tOlldul Inductioa (2). hperDe:at.l
eviden<;e h...cc\llluuud .uqesti"C thlt bor-onu rtaulata BrOllth, differ-
eatiatiw&Dd_tabollclCtlrity 1n tall"t tissues thrOll&h thelre.fhcu
OIl \>Otb tr_dptional Ind trl.l\lutlOll&l procl••I. of protdn biOlJ"lltbuu
(J-S). 011 thebuilofbiodll!ll1cal, pbpliol.oaicalllldhiltolllllcal.tudiu,
.1IOClIt1ofthe.olecu.1arpltbw-ra i llY<lbedilltbe.lctioaof...,erliner-
oidboRlOllUhubeooaproposK (9) coapr1s1"C (I) foraatlO1lof I.uroid-
hilldll11protdo (rec.pto[) COIplu, (II) Itiau!ltlOllOf lJ!(Ac!epeDdlllt BHA
lJ11Ilbed.. , (c) W .diated protalo .y:otbuh &lid HII&l1y, (d) chi phyl1-
ologieal respollH. X_lr, de.piu thl _t of infocutiOll •.,.i1&b1l
Ol\!teroidbOI1l<l1llllffectlllpontrmKriptiondllld trlllSlatiooallup.
of prote1nblOlJ1ltbuta, ollly. fev attspta have been.1de toezplai<i
hwtbelleffecu occur. !\1.tlbolicroleofglllCOCO[ticoidlandllill-
ual~onicoid.1a\lltllestablll!ledll1theirr..pect1".taraett1l.t_,
b~t the Dade of Ktioolt aolacular lavl1l1u DOt yet been co.plete1y
P!a'poH of fJri, study: 1\1, nlldy a ~OllCn11l!d vtth the effects of
acIunal'~tc.y f.IllI of KUllOCortiul horaonu 011 IJl4 tonlC\'er W ilIA poly-
-eru"aet1Yity lllrat Udceyf.lllll1ftr. Seftralotbarlllv.sti&atoIllMve
nudied the iD~orpontiOll of udloacthdy hhelle<l DUoleotldu btG total
IlNA 111 kidney a:d linr t>f adrend.eotClli.Ud ud hon<>aoe treat.d an1N1s
(10-16). fbe btnputatiGa Gf .utb bGtopa locorporatlo:l uper1atnt. 1a
dUUoll1t dUll! to poadbla dUfue:ltu b pteeuuGr tr....l'art and pool .izu
between the IlOrul. adrenalactomzed..lId adteulecta.lud pIllS borllOll'
trutd rat•• or poasiblaerrora rllu1t1qfra.tbeltudyof.bedpopula-
tiollSarcc.partaentlotWvlthbtbecell.
1G an Ittapt to clrclIIlV.nt th.n probleu .xperlll.oe. vert.
perforud utilisilll tbl turoll'lt!r _thod. 10. IUady·stiU l)"Stell tbl
relatlve taU of iocorpor.tlOll af • radioactively labelled pneunor voill
equal tb. nlative rne Gf 101' alld wuld not depllld 011 ab.obt. iocor-
potltiall. AI lcma u the rat"of ayllthubf.lllldegrad.ltiOllaf tbaem-
pOlWlt 1D q..... tillll.r.lOlll with rupact to tb. tllmover of ptiOlUSOr p001.l
tb. _lIurneot. In nlid. RJL\s froa 'I'uiotlil subcellulu ttictiOllS .n
t~tolla.,.turDOY.rh.al!-lin.offourd.,..orWlre(11-18)lIlIil.radlo­
Icthity ioprec:ursor paoli dbappllrs withio fwllty-fClUr hll\l1" after I
sillllle illject10ll (19-2l). TbIll.turllOV.r .....ur_Gt.caob.usedtoca.-
plreWsinnrioua.ubcell\l1.llrfraetialaof adren.lectcehedilldhatl""e-
treatd Illwll. thi••pproacb 1.1 lIot Ipplicahlf. toalNA.llhlchhu .h.U-
llff.utiaatf.dat lu. than 011I day inaon CoilIU (22-23). ttlllS. DO
.tt..-ptvuude tonlwt. fbI. t\ltIlO\'f.l uteot fbil fracti"". AclUI'u
UA palyMralt! (nucleosid. trlpboepb.t.·t.U llucleotidyl transfer..". !C2.
1.1.6) .cthltyvlS 11.0deuIll1l101d1D1>lltb llverllldUdIley. 1'1Irther. to
dilt1l1lluilb betvMll the .ffect. Gf Iillf.raLx:OI'ticoida Ga UA pcllyMrllH
-,-
aDd on tlllll!L\ te.plate, the -.,..u wr.. purifitd froa -'nD&leetoUud
Or. hon-one-treated Udner" Th, lll;t!v1ty vu Ulsuted 1111°1 tsplatt
DU trw .aU-tb,... and froa adrellol1ec:c.-1zed or II1nerdoconleo{d·
treaCedntkldneyl.
to tmlV OF LITEU!Ull
(V IfOIII Of ACTIOll or DI'lllIEll: 110-. rq;uate InNtb, differentiation
alld Mrebollt letivity 1D _t Cllll1 They In ddlDed eludedly u
eU.iul.uhstantu produced by doctl ,Land. u.ludly iD trau _ta,
ud carried by the; tyStnit tireulattoa to tile tal'llt t1u", oa w!llcl1 tbdr
blothelliulLlldphy.lologleddfertisproduted. Sc.ebor8011eih.....
Up dqn. of specificity 1D their KtlOll Oft .,null cellt, otlotrs lI...,e
DOttgenaralaHect,.
(U) arucid hot-mu, (a rd~h.. lJ lMte lfoap) '.,., corticolterooe.
aldo,urOlle LIld (i11) tIM InClSt IrOllp, p~tldu aDd ptordas, 1.1., nS-
OjIrudll. andbsul1n.
IkmIones ..,. exert tbur ,fhetl 0111 telh at e1M foL1clrirc
p..liblel1u•.
(iJ c.n .rm-abititr-1'he bypotbftis that horwnlQ PJ UHf III dhet
on erllll'port of inorganic 10M and nutrients across cell ....n~ ""
Unc proposed by1lobtr (24). Sinc. thea 1 _ber of l:r.OBOllS b.aoIe buo
Ihovn to affect the ute of tnlliport of nutrie.nt$ aDdlOll!1lerO:lI the
cellllelll:r.rane. Lnille and Goldsteb (13) ven tbe Hut to show tile
Icelle.uted ua""port of '\I8IU across tile 1IllIC1e e.ll -.IIr....... aII1Itelllf-~
(26) rep;lrted tlla.t til_affect of lQ$lI.11o oneill peneabU1tyuaaele
_U _,-.U.- ,-...•...<ll_ .. _ .. "' _._
tI _._ .... (I"'I ••. 1.
-,-
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11 IIIOt restrieud to'UIUI, butdsof.eilltatlilaillOacid. peRleabillt,.
ipllUlcle. llllllllillal.oipere3&edace.....,1at1~ofpotusiu.lll.uselto,
but it 11 IWIt dear ll!I.tller IlItI ,,!flU is secoca..,. to othn lIctlou of
tile IlorwMle 011 tdilletabolin (27). l'atrosens MY. bftll d_trlltad to
lIlodifytbetuo.portof ....riltyofutabolit•••uth •• 'lueote.llIIIino
acl<b ...ocIl.uaa:ldpot..I1.. 1ocs1rl.ntut.rus(28).Otbub~
_1, slao;:oc:ortlcoidl••1Hralocotticoidl. Idreaoeorticottopbit hD~.
audtOieTIl, atOlleh hOrJlOpeand thyroidhor-ont re'pecUvely, h.v. 1110
beell __tr&tedtoa{fetttbett.~portofi1lorl..D1tlDfl$.v.ter ••",ar.
aad WOO aei4 iD. thir tes~tti", url'lt tisna (29-65). the I.Ijor
lllvillOlffetc.of variO\lalhoraonesOlItranspot'tofvlrloua_tabol1tu
Ire bdlfly luaadz.d 10 Tabla 1. The preche lMChanu_ of action of
d:les.llo~ 011 u ....pcrrt of _UhoUt.. 11 IIOC ~. lInerthele.. ,
it __ that. liasl" horwmt llSUlIU,. aodiU.. the tr'D!Iport of IlCt 0111,.
olll!but leveralMtabolltes It the.ue t1ae (T.b1s11. Thi. hpartit-
lI1&rly tra nth ill$\lUa alii! the utrosans 1lIl.lc:h Iffect the traJlllport of
lilian, aiM adds aqd 11U11'1anlt lans. nul obsenltlOllS auuest that
hOrlllollna1gbtaod1fy the gellual behaviOllr of theuabrill" Ind oot l1aply'/1lt
fiiJ hJtlW AetWity-o. E. CrHn (66) 'fO'JI0..d I theory tlult ..,bltancu
fuoctioning1Q tnce llIOuntllnb1olog1c.l.yltftlSaUitactbyinn~nc111g
ell%)'Mlyateu. lI<Nevu,itllltl11DOt,OIlibletoao:COUlltforbotalOM
acticm hi t.IU of 111tulct101l nell I lpecHlc IUyae(a). TtM _t ,op-
ultrn_,ll of an1nfln:edllllyalceffett 11 th.Itt..llttiOllof dlll)'lcyclait
byleveralboraones,lhOlt:lbIabla2. Kosthor.ooe•• v1ththeuceJlti01lof
auroid bCl~, arl aslocl..atecl vitb altult1_ iJ1 aoluylt)'twe atUrlcy
illtlil:lOor illtlit1'o. 'nlesel1lleIClf"'idencaltrOllllYI"SlUtl"jOr
rolaof cAllP Ul-edhtorof horacnelttion, thlt bhoraonal regu4tion
-,-
Sc.a E>::Il!Iplu of lloBOlles Atcil!l 00 AdenylcYc!ueAct1vlct
'tutor lllTuutnllues
,,-' TUsltTulJ'Je{s)
eatechot.i.... llyn,burt (67)
Uoucbol.a1us br.l0.lkeletd ....ell,flt (68)
adre.nalllaDd (69)
...upCluth$Dl! nO)
glucagon (11)
(12)
(13)
tbyfoid,a:.d (74)
1Il!1posetuIJUI (73)
(75)
UdMy (corta) (76)
vuoprulin Ir.1dney (_dulh) (H)
fros sUll (71)
&AC'1'Il: Idrenoeortieotr"l'lc IloBOOe: TSB: tbJTold-lcu.-
uluin& !lonKIne; m: parathyroid !lOI1lOllI; KSH: lIe1anClC)'tI~tUulatin.
hOnlon••
affect thtadtllylcyc1ua reactionhaunot yUbnnnao!Yed.
llu,taZ. (11) have t'<:entlydello1llltnttdthttfhct ofallrtlla-
lactc.yalldofaldosuI'UMCIIlurta1nratkil!a.,..rtodlo1l:!::rLll~.
theyhl'l.ablMltbat ut1l1oaychDalldpur..,c1.lldIll1111atraUollprlor to
aLloatarODt trtltant \lOIn! without effect, auueat1D!1 that tUlllcrlptlO1l and
tranalatlo...1 &tapa ar.1>O!: 11:'1'01"" 1lI tha au.aLat1cnl of .rtodlOllldrLll
Ollidatlu'llliJ:lUby aldosteroDe.
tiOllofWsyllth.s1aplayaaulItra!uuhth.prOO:lllofprotd.llayn-
thesis 111 mCl'OO'Iam- (1), there haft been _row pubUcatloca IllQUt-
log that anwl hOnlonla also relulat. the Daunt of ctrtsln c.ll ellli'"
IIIld Itructural proteinl thr".,p UA .d1atou (19). tb applicatiort of
theopetollCODCtpttoth.prob1.e.of!loIll<lCt.~of.ctloal.8ltothe
hot1lOnl....o.hypothesla (SO). Ihecurrentlyhddvi," U that1ntul"'t
tialWlc.lli holllOlle$U}' afflct till. 11lit1at101l or ratl of IlHAtranacrlp-
UCIIl (11) 1nroallll.
fa} Effecta 011 RlfA ~tMBia: Sevenl Inveat4aton have ahllllll that ill
c"'rta1n t1uUtl, sucb II utem. (8n, ..1. actuory au tiesu•. (83), alld
WI) "In &tintated by tbe appropriate steroid ho_. Crovth bonume
and thyroduhl'le alao bUll shown to Incrtlse all typll ofll1lAs (79).
Sdla IDli takallaahi (79a) ad J&ebOll , Stili (79b) bave dtllOllatnttd tlw
.ff..cuof ltlllltbhoIllOlltonlllC.rta.lIIdpncunor(ocotlcufd)lllCWpO,at1oa
1lltO cytopll8111e IIiINA and rlUlA. Th. atbulatory .ffeet of homont! VII
b1od.l<lvbt:n the illldb1toI'$ of Waynrhuu\lOI" ...ed 1llthettltud1q.
tbialuueHa that Ill.ffeet cnl the: aynt!le.su of R!ll 1a one of theurly
.W!ntlinth••ch,on1Illlof.eUOIlof ....nyhor.oa... ConsiderabltlNldtllce
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ha,ltt_lated'''i&eIU''llnl'ttivedllAl1Dtbn1slorupoontohor-
__ ac:t1011 (806-85). Scnral iavut1&:.tort (86-88) ..dill lIKA-BlioI. IlJbrl-
dization techoique. hive dl!llOlI5trated the '}'1I~hUil of lleV ilIA spedes
and 111w ttAll.lcription of ntvapld.lof.RIIA,vhich tbucoda for thl
"Ylltll..uof.pec:1f1cprot~.
{bJ R'APolj,lll'I'<13.Acti.rity: IlIlApolyaeru"lreknovn rooccur inbotb
prabryor1e aDd eubryottc celli. III proUl'Jotu it !l.u been ~tratl!d
that tb' cdl tespoads to iU 'lWirm.ent tbrouah th us. of certaio
tac.ton v!llcll eolltrolllll 'ynthuis. Then fatten pert preei.1 r'"3l1.11~
tiona of initiation (If hctor), tlnI1n.atioll (lJ factod and .pe-dUde, of
asecontrol hctofllIleukaryotuhaVi alloHuuporcld (92-93); bovever,
the dpif1ealla1! of thue COll1rol fKeen 11 at J1!t IWr clue in IUUryotU.
oflll:bryotic tislll6-...::b u cat Ihtr (94), zatprOllcu, (95l.talf
tbYllu.! (96), UFhib1antUsu•• (97), illSler ttUlle (98) llIIdllelacell.l
(99). !be typical chlnctlratiu of all the...1llI:,., prepanU_ In
the walenta of .!lUpl. fOrBS which differ 111 template requirtlltnu,
lub-UDit sttuttun,lICleculs.r Ihe alld lntraDutleat locl1intlon (9~-99).
IlorwlDe-lt1llaLatlldaltentlollIof aliApolywrlleKtlrlt1e1
ILIv.bull~tnted1nasnyeubr,otlcti..ues. TlbleJ...,...rlluthe
affactl of vadoa ho_1 011 blr. pol,..rllSu ill laveri\ ...taal tll",,,.
Ilowever I the precue M.~aD.u. of iNA poiyM.rue ni..lat1oa or hhiblt10n
ll)' &lI1 _ of m. llorllOlleS lilted ill Tlbie J 11 antDow It tlli tiM;, It
g ~ ~ ~ ~ ~ ~ ~
Ii 1 ~i ~ , ! ,t i: I € 1i ~i =! ~ , , ,J 1
, ! iIi ~ ., , , , , ~ J ,: : ji j , ,,, J ,, J J
,
; ! i II 1 j ~ , , ! l ~
1 J i !i. h h j!! t:: i; ! ! , !~ l~ , H1 1 j !~ l !'~ , , , ,
is JlGSta.lated t1Ut the .chu1D: af at1.ltll1at1o:l. My wort by: (a) • allo-
stuicinteractlallbetvlenllllApol)'lleruelfld thebotllOne. (b) 1aunet!oa
cf the ba~ with tstllatl or (e) iDliuctiOll of anz~, tt, sub-witl,
or eatyU etfetton (100-101).
videl,held thlt IU Ic-.atie «lls of thlld"lt orJlll1M of latv.n
trll quutioa rellrd.1D1 the _dwds. by wb.1cl1 seleetl.. I~tie upresdOD
oee"~1 1, related to regulltion of aelUl! tflllSertpU01I. It 11 believed
thltth.buie lIUeliuprotl1u (hlst""'l) II1gbt be illVol"d in ,,,,,,,ress-
1:11 DIU. traastrtpUoa by phJl1ta1 attathMll.t to tertaill. 10d of 00 (li2) ,
.md it h,q been I~ud tbat: tb. blltllllt-W u'odatiOll toIlld be lllld.r
bOnlaDllltontrol. It ls DOt ye.t dear, however, 1fb1ltOllUlnfl\lln<:elllU.
.yntb.da 1n ri"dd by ,erfonlinl sueh a Mrepnssot-llk.~ tole O~ wh.ther
tbe1r2lin fUll<:tlon 11 to t.p.rt ~lg1dity IIld stabillty to tl:e 11ltr.lll.ud..~
Of
Itrv.etur.. (ll.J.-1l4). !bIlllldlIntaJ..VI ~tr\:) D~-depeDdeIltW."athuis
1lIh1bitloa proNbly ll'YOhQ _tnlluUoa of the aeenlnl,-dr.lrJltd
It"",,' of DSA by the l11yl aDd _!'IiD,1 rel1dues of badl: h1stonu. These
e1.l:troltuleint.....ct1oll8 e.lll.be dlnini.hed if the clIarg. on th. h1lto....
1Idscre....dbyeuyll1ephosphory1ltion...tby1ltlonor.ury1lti01lof
the. badl: ruid..s (lll-1l7). kery1ltioo. cf h1'tODU hIS heeo.bown to
be niau1lud by. ~r of .uroid:hota:l_. Cortisol. eatrldiol, .md
.1doItaroDe han been shOllll to It!.mulat. areryhtioll. of hiltOMI In linr
(118), in te11~frel eatn.otl of rat "ter". (119) Ind in rat Udne)' (120).
re'p_eti..e1y.1JlIulillhalb.nd~tr.tecltolt1aulatepho.pborylatioo
of 1:I1,t_ frao:ti01ll 111 _I')' IWlds d!.<riDl differllltiatilla (U1).
O'KaUay.tllt. (122) bu. reemtl, de.ollstratH: tbe tole of
n"dsarloidicprote1Il11nltlroid (P'OSlStlrolle) letlOll. Ille,hav.shllllll
th.t the neroidhorlllone-bind1lliproteln (reeeptor) I:QIPlex il transferred
totll.lNClurc..p.... tlQOl!tvhe.r.1t fo..... allOthere..plu"1t11tertdll
cll...-oul -acceptor dtesM 1:0III15t1111 of DIiA .md llUell.... addle prowe.
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(123-128). Raynaud-J_etand Baul1eu (29),Mllhu..tat. (130) and
Arnaud ct at. (131) have independently shovn increased incorporation of
lahelled precur&or into iliA of uterlne nuclei ineubated in the presellCe
of uterloe cytosol (clXltdnilJlr.ceptor) and estradiol but notv1th hor-
1I0nedlllle. Thus, th~eeIJler:tmeotssulli~t that thehllm,ooe-reeeptor
cOllplexlUy indeed influence transcriptional events in target cellnuele1.
BOIIever, the specific roles and relative Uoportance of 00, receptor,
hol'llOlll!, llUtlear acidic proteillS, UApol,.eraseand the 1IIportant regula-
tcrrfacton in gene tlllDScriptionareDlltyetknOllD.
HBlIiltOlletal. (132) have delllonstrated challju in tha R!lA-
ayntbeshingcapadtyof chroutin, isolatadfra.l the utarus at various
t1Joesaft.ralbdnistrationofestrad.!oItoOtlariectlahedrata. Tbetm-
plate .ctint}' of uUrlue tbroutin ill tlitro was 11lCrused 2S1 O'Ief control
alU,U1& by 30lIinutfi after.clIlinistutiOll of homone. 51 ShOlln the
activity \las increued approdllltely 100% over the contnls. DaNlus&
Jolllll!r (132) have ahOll1l an incruse in liver chrmatill activity followilli
hydrllCortbone admn1Jltration to Idren.alectOld:ted rau. ltLsulinllasdso
been dNOllStratd to increase tile te-plate scthity (18%) of liver chroutin
follllWingita adainiatrationto diabetic ratsJi.tsca.paredto l1verchrOll-
atin"!",ntreateddi:lb"ticrau" (1.34).
(pI Bf!.mOl'lP!'otlti1tSylltIluie--UOr.oaU.' alter the rate of protein
biosynthtlia.
(a) Induction of EluIpa: lnduetionof several hepatic enz}'IItI has been
deJIllJ\lltratedbyglucCltorticoidadllinistration(1J5-1J8). Thelolt$trik-
1.D& chqes have bun observed in thGle euzYll's iuvolved in glucOlleogen-
tsis.luchasphOlphoenolpynrv&tec:.arboxykinase(13Sl,fructole-l,6-
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dipllospbatue (136), udDe dell"drAH (137) aDd a1Do trantfuuu (1311-
141). InductiOll.bJ glueocotticoids, of uveral,lJcolyt1ceOlyau 10
liverluo$ I1sobee.D.UJHlrtu (lU). 1llaaact_ch.tn1ab,vb.1cht1les1
llex..dhnou induced I 5-15 foldiI>cflue in the raU of syn-
tbub of trro-iIM wQll.transfuue ill. cultured ut lIepltcu (1m:) celli
(143-1'4). the.. ill'l'Ut1,ltOfi prapnud I "tredatiOllll reprul4r- 80diIl
for deIllllthiQ;ont induct{OIl. of IllinotullIferasl. Thinducervilsuunttd
toinrerlCtdirlctlyvithlcytopll.nicrepreuorcauail\liu trltl5i.oc1tiOll
!lleprlc1uMchaoiAiI,hcvllVlr,atHlunclllr.
(bJAetillityorAvaiZ4biUtfo/RWo'tM': IUlllio.odlrcvthho_
11...... beeo .~""" to altlr tboo actinty of rtboM_. of liftr mol _ell ill
Ilitl'O. till mIlO lcid illl:orpontioo .ctivit, of ribos-.. l,fOllted froa
hypophyuctolliaedratliver,hu.ttor.kdetdllUlcll vufoundtobe
contained InspolYSCllllu.llhentu.eofrocadia!>eUtratl. Insulin tnat-
llIntup141JratoredtbedefitlI:l>l:J. tbeyfurtbu1lypotllellizedthat
llI$ulia fotM I -trauatllX1 fa«or- by iIlitiatiDl trantatl"" of the
Itabll te-platl RllA fot tbl.t factor. KaJlllldar It d. (148) IIIvl -"re rI~
eelltlyrlporudilK:rluedpolypllu.yalllline.ycthesit (ioprlOSellceof polJ
(U» by rmal cortical ribos_ !..solated f ... -.i1llt11o<:onicotd trestd
presellt tlM it 1.1 llOt t-o if thae UI ho-Uy iDduced chqe& In
the_ntofailloacylniDlIllZ)'I"'soroft..uAiothecyto,fOlfractiOll.
of tillUII. Alr-aneta!. (1411), 1I00001'lr,hl1'1 recentlyreponedbydro-
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synthe.tueactivity o£ rat liver. It 11 not kllO\lll U theiD<!ueed.yn-
thecue activity ad the tRIA lH!re derived by dB IlOIlO Iynthub or by
..,j.HlutlO11 of pr-wt11l1.a1&olles dr.-.rll frc. w ceU.lar pool.
(dJ Auai/.abilitv or AdilPitv 0/ IIlIIIU1tgD' RIA: !lieu 11 eddlllCl (ISO)
that .W 111 u&IllIported f~ llue1e~ to tlla cytoplan u a rl.hOllutll~
protehcOllpwlnd tblsprO\lidu a potentlal slnullerll control could
bII uuted by II bonolll!. llowoter,lIO IlVidf!O.Ol! ill ....a1l.Mlle OIl thill point.
(2) IEtIl'TOlS AID snaom IlCIJollfl! ACTllll: The &itt 01 produttiOll for
llCIet of thelltlroidho[W)IIU b quite dUhrent frOllthdrlJ.teof IICtiOO.
Thehol'lHlntS producldIn dUhnnt ductl... Bland••teCIIrrledby .ys-
tsle c.1reulatiOll to thll tllIBIt ti..~wberetheyartreuiJled. lDthe
carpt tlssul !.be Inrold ho~ fono cc.plexu with spedf1e .o1ub1e
protda ..leculelleDerillycalled-ucepton-. T.l'3I1hllWla.~
Tbeinnrsctionof I snroid horsonevith iublnd!nl protein
ill tb, cytOllOl fr"tiOQ hili b11ln lupested to be the Hnt ruction in
th, tUII..', rupclllf! to tbll hOIllClDf!. 1M homooe-neeptor ~lf!:l: thua
for-eclappuIltobetranlpllrtediDtothece11ucleusu:lpre.....ly
r8llulltu urrain IlUclu.r IIctbiths hclu1UlIi aKA S)'othesis (122-131).
Gopalkrbhenlind S/llilopal (163) bave recentlyteported tbedual roleo£
hydroo:ortLsoDllnc~torinratllTer. Thatis.thlr~tOracuuUl
agent for selectb.. nt tlO11 of tIol!hor:- intll'tlltllttLsI\lll!, u:I
III &Ilictivator of the~ (,) ill tlla tiline dlrcutill.
HlIIltbliateroidhoIllOllf-receptorc..plu_stothecIU
nuc11\11 and how thebonoone or bOtllOlle-retllptor Calpin Ieav.. the cill
nuc1llusaftercc.pl.ltionofitsllJllcriollillllllt~at[h.pr..ellr
I
Ii
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tiae. O'l'l&lley,tllZ. (PersOIMI e-unic:.atlon) think th.t transport of
proguterone-Il!eeptorc:~IU:intothellUeltuaflUltheqtoplamis.n
energydependentproc:essslrn:ethlsproc:essc:.nhehloc:kedhytheagenta
(diDitnphenol. oligOllyein .nd arsenite) whieh IDhihit the en~}'lIes io-
volvedilleuetlJprodoetion. Inhibitonof proteiosyntbesls (.etinc.yeio
D, cyc:lol:lex1a1dellfldpurC8)'cin) .Avithouteffect oo"tbistranspott
syn•.
(3) ROLE OF ADRENAL GLANDS AND EFnl:fS OF ADRFJIAJJrf()XY: Theadrenal
gl.lId••re.....-poaedof tliOdhtillttthsl1ea -theadrenallltdl1llaandthe
.drenaltorte.z(lOlllgloftruloll,tonafasc1cular.llfIdtonauticul.a;!)
tbeNeutiooaoftlle.drenaleortuheloaato.cl.a.ssofc~iDDvn
as atetoidswhereu secutions of adren.alllellulLsbelona to. c:lass of
eOllpol1odseallede.techolaldnea. Tbeadreoalaretoidsarefl,lrtherdivided
into two llain eategories - the glueoeortieaida and aioeralororticolda, to
ideotifytbe1rtVOllljortypellofphysioLoaical.etivity. t1Ieglucoeorti-
coids infbenee ..idy c.arbohydtate IIol!taboU. in the hody {pd&arily io
Uver)aodthe.tDeraloc:orritoid.lplayaniaporrantroleiDtegulating
sodiUllandpotustllllhalallte.
Bil.teral.dtenalectOl.y has heeo shOWfltoc'l,lseanlllllhetof
hiochftic.al, phydoLoaical.ndp.thologicalchanget! ill tllehody and is
flul ill -Un apecies unhs, either ,odi.. chJ.gdde or hotMllloll
thenpy is given. The -oat pronoo.meed _taboUe disturbances caused by
hilatetal nscllil of adrenal glllllis .re: (1) deC:Illutd sodila retention
whic:hultillatelyresuluinion'lldwateruhal.nc:esari.ingfrOll·watet
lou ftOlldrc:ulation. (ii) inc:rusederythtoc:yrecoulltiothehlood.
teduc:edplasuvohllle. and inc:ruse in ute. and potll!lstl1lllleveu in the
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.cna,(tH) detreued 05ll01l11ty of body flll1dl duetoinc.uued
.odi..... loll, (Iv) dltruud (401) ,luoote, tria1yte.ridu, and fttty Itids
ablorpttOll 1.11 the <l>Odem. (164). !I:e albUM pbaspbetue ae.thity of
therltoblde_tldsoudlludbySOlfolllJlfilll.,;!rfllI1.tt..,. D1ti-
aUdy thu. dlstuthaneu usult In thl death of the IntaaL Thcu
approprht. doses of IIIlludoc:orticotd••
Glucocortleoid.hl.VcbecllshOlllltohlV.profolllld Iff.ttiOD
th. til,... The aainiltruiDll of al""ooorticoid. rqulu in Io;ut:.. 1D-
volutl.cmoftheth,....ltruttur•• T!ler,uf.Illtrophyoflpl.eeo,l)'llph
nod.. IDd tbr-us. At hut OM or the Iltu involved 10 tb. Ittlem of
th... lteroW hllT1lOlll!:ll :le It the IIvel of Iluclur DA IJIlthu:le (lOS-
109). Ad.treu.lIlL'tApclyurlicectiYity"l. dsoob....rndin th-,.o-
eytll follovlll&cxpo&un to cortaol intlitrc (l08). Suppre..lollofDlL\.
IJIltbql..s Ull inMbltion of II1tol1l bu. 1110 been reported 10 IJlll'hoc:yt ...
fo1lowingtorttso1Idl1in1etruiDll(165).
Tbl.eentionof ,lucototttcoidiu toatIl)UldbyACl'lllUldtbe
8l.utoeorticoid5 tbat pro<!:lCld"lrulIltofACl1lattionnert ' ...athc-
feedblekontheh11lothalllllUl. Consequently thl relll.e of tortlcotropinre-
leal1ncho-r.one1l1ohibltedJ.lldthutbesctntlDl1ofACTllbytbeade_
bypopbysllllrecluted.
S.tntlO1lof allllIaloc:ortltold., upltially,1dosteronedOl'
IlOt, boIIever,dependonAClII. e11lt.. itb.ubeeo.shllll/lltb.lt hbypophy-
settlllizid 1III1Iu.l..e (a.an aid dos) the adrell&1 tonez eoatiAuu to ncreu
aldo.terOM, albdt at lover tbln noru.1 rate (166-168). It has bun
propouc'ltlllt.decrease1ohloodvol....,pr....uuorlJllcliuaiOlleont..n-
tuttoll ae.u as , uilullll for tbe. ntutton of lilt ena,..., rhill, by the
l.
I
-18-
kidlle,'. thUelllY-&CUOIlac.irclllat1ll&o.Z""$lobu.lin(qiotenlioosen,
fOr'lledinl1ver) to fon angiotendn I. tbelatteristhe.nconverted
into angiotensin II(llII. octapeptide) by I lecond enlY- (eonvertill3 ell%"),
AlI3iocenain II directly Ictl on zon1llllllerulosl to increase aldoscerone
prcduction(l69).
(4) PROPOSED MECllANISMOF ACTION OfMINmALOCOfltICOIDS: Itlneraloeorti-
eoids(_ainlyaldOiterone)h.vebeenshowntohaveeffectsuponsodiu.
transport in kidney, saUvary and sweat llands., the lastrointestinal tract,
eardiaclWScle.ndbone.(l70). Thaehiefeffectofulltuloeorticoidtis
on kidney where tbe rubtorption of sodiuaanducreriOllofpotudu-and
hydrogen,_Olli\llllandllllgnesi~iollltakesplact.~eortico.terone
has been desonstr.ted ~o sti.lllulate phosphnUpid Iyntheau (171), ill
addition to lodiu-transport (172). Aldosterollebas.lsobeellshCIIIDto
incuase transepithelial.odiua transport iD tbe urinary bladder of the
toad, Bufo. ml"i1lUS.
(aJ 8ffBCt 011 road Bladtfno (in llitzoo): Crabbe ill 1961 (l7J) provided
rodellCe that aldosterone had 8 direct effect OIIlct1ve .odiu- transport
across the Ilr!nny bladder llII.d ventral akin of the told. SiJliurresulu
were .lso reported by MeMee alld Locke (17/0) for frog skio .yste. (effect
of cortisol). A hunt period of 6O-!O mootes in tbe actiOil of .ld06ter~
ooeon activa .odillll transport in tbeisohted tl*lbladder sylttll"as
also observed (175). The phenOllenon of lattntperiod led to the COII-
clllSionthat Iyntbesb or actlvac1onof a factor ls illVolved in the'CtiOll
of aldosterone. Edela.ndat. (I}),Willllll\lon (176),PorterQt:aI.(I71)
and, Castles.nd Vl1l1usOIl (il) luuuted that aldosterollt relillatea
I
I
I
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acti" sodi.. tr&llll;>ort by indw::tiOll lit de _ ayllthuia IIf prouiJls,
initiatedbY8tial1latiD1lofDIlA~1ldentRHAs,..,tll"it.Butc1liDSDlIl1ld
Pllrter (17') haft \'tl)' ncelltly .!lI:a!rltd the effects of topautun ed
nbsctatecIIllCtntutillnDllutldiDtlDC:llrporatiOll1Dtlla.'IAoft~b1ad6tt
wxIertbtinfl""lIctotaldClf;terone. Tbty npllrtedtlln aldoateroDt (1.5
bOlIta upoIun) proc!uced a l1p.l.fl.cut lllCIlIllle in the illCOrporulOII of
lll-uridine. intll1llter08enllUi KllAutracud fr .. puriHednudd, wtnot
1BRIllertractedfr.. l1tbuqtopi.aSllorll!loaull. bever, at a later
t1M. thea illS al1gllHicallt ineraau 10 aldOflt~tone stillullted spacific
Kth1.ty of wbDle cell ILl. (J..20 boarl dur ~ure to hotwloDe).
Rou.!Ilaauand Crabbe (17.!1) IUMlver, could not dSlIIlItrataany dhct of
a1<JDttatOlll OIl lither aDA I,..,tbuta IIr qtopu..lc lIlA tul1lO'l'er 111 tGll!
bladder. A.1dDsterCJDllIlUvitbouteffactoaprote1lll,...thesiaallll.
t'lItnfon, they eonduded that tbe suuutiolltbat the effectl of aldDl-
urone lID lodi.. tlllllpart 111 tOlod badut llWDlve tt&acr4ltiooal &:14
tuualatillnl1 ptllCtUU ruUns til be.uUHilhed.
Sharp "al. U80-181) upartlld that rb.a aUostefOllf! 1Bc:reued
lodiUllftllllpanllasaccODpllliedbyinrrealldllucIl6l.eUbolis.llld
IItilhaUIIII of PJfII"ata ud &l:etoaceuu ill toad bladder. They Uft allo
teceIlUydNonnutedthatl1doatlfOl>ldecrult. I-C02 ,"01utionfrDl [1-
I-CJllucQl:ar~Ulltlyv1tblllillCr...aillaodi... tr&llllport.t1ley
1.IIbibited\lyUllIulocortlcllid.ll. !!lay funhushlM!d illCtlutd0lCYgen
COIlIII.pUlIIland illCrUltdC¥OatlOllllf 1-eo2 fro. [6 .I'-cl 11DCOIeby
thehotllODt, SUUutilllillcrelied productioll IIf elle'11 for ItiaulatiOll
ofaod1l.atrllllplln. Thuaeffacuwre,1loooe'ttr, abolisbedllbl1lsodiulo
lias ullOVedftOllthebathillilltdl... llIdcllosequantlynosodi.. transport
Thb iapUu that tile lbove effectl lIl!te aecoadny emu nl..l-
ina fna the ho~,. Itt.u1ued 111+ ttllllport. ~er, the de~uled
no1utloll of "CO2 ftc. il - I~CJ 81ucoll penbred ifill io. the abUo.CI
of ~odi.. Ind!l&d d.-.Un chintterbUCI witb rupect to concllltlitlon
te5pollSl, Itlroid sped.f1oty Illd ullIithity to ~irolatt_ IIld I(tiao-
.yOIl II II did 111+ tuuport. fill effectl of Ildouercne CD both th
detRlleeI lVolutiCll of 1'co2 ftllla [1 - I_C) C1ua.••1Id lll<:ruud -.:ldi..
tr.uport Vln nptcducad b, cyclic AX! ."UUUDI the illV01v_o.t of
C}'cl1t AKP 10 Ildosterone ICtiCD. Ifo thlnee, "'-nr, Ifll .oot1ted in
tUllIe coo.ce.otnUOlIo{c,d1cAX!neD.fterprolOll&tdiDeuhtionvith
hor&CUe. Therefore,tbetollofcycl1tAKi'hth..epM_tlllrDliu
qllll!1U0lllb11.
(bJ EIf.aU 011 Rat Kidney: Willi_OIl. (116) nported ill hll pR11aJ.ll.Iry
.rudy thlr uri-,do. D blocked tbot I:IUutrl\lreUe Iffac:t IH.Lt .oot the
then uverl1 (12, 13, 177) reportl blVe IppurK IlIuurilll thlt th
-.clwd. of ICUOCl of ddosterolW on tbe rlt kidDey brvolul D!IA-depend-
ent RN.\ lod proteIn lynthllll. Edelull.td. (13, jJ1) m:l1tt1la .tal.
un) hne etudild the ill1til11ntetlCtiocaof.1dosUtorlIvitb itl re-
cepton ill the cytOIOl IDd o.ocll1 of ntltidney. Th..eetll.nbahyllbich
tbe borwme stiaulates .cdi.. tn.n.sport radlll to be urabu...bed. ll.e-
ca.t1yMUibr.,taL. (liD) IlldLieu.td. (111) have reported st.-dtlll-
on IliA polJlll!r.... ill rat tidlll!1' Ihlfortua.atdy,.oo dinet evidence nf
[b. 5tlallation of lpolcifit protetn')'IItbuu by .ldoltlrcnel.l nulabll.
Sodilll"1'otl.lstllll (Ila+-l~-mll.bub...oahCPlllltoplly.
roll 1lI sudll;1l11 retllltiOlllll tllekiduy. TheICt1vityof (1l1+-I:~.
AIPal "uruses durilll tbl Urlt KVe:l. daYI Ifter IdnDlle~t..,. (1U-
166). !btl decruse in .~UTity of (ll.... - C) - ATPue in 1r.idllt}' vas
partlyrutored by aldo.uroneinpbyI1010ll1c.ldosea. Ilowlver, thi,
effe.ct could llOt be dealonatuted unUl ,fur tile. effect of aldo,te.roneOll
loon-.-ntlotion. Thtrletnt reporr of lllOX md Sin (188) .1Iov11111:l.-
ductloa of (Ia'" - C) - mUI protetll hy 11cloIuro:lt &unest it. role ill
sndia teUIIUO':I.. nae.e e£facu of a.ldOlttrOCl _n lIot abHned ill toad.
blJdderUI1l.
Senralll1Vutia.t0nfr.;L89-19t) havlnpClrtede.ffectlofl1.do-
IteronI01lthll<idlley.Uochondrialeozyme•. Liljeroot.ndRall(192)
foundth.tIl1tochon<!rialpnp.uUoofrc.ldulIf.lectallhed rat liver
lhailed parUI.l untouplllll of orld.aUn pbOlpbOtJlI.tion. Adldwtrltio:l.
of .1cloIteroDl to thin .niUh r...elull the dflttl of adrlndect.., OIl
p!Or.tioto Dot1OIlnlou.
C.iJJ'i1Daln'ALDESIQI
(i) f1r6moy: Itleeslobviou..tbltilL\.etal!oli_alffectedbYlurold
h~ll.Dthe1rrespectiW!tarlettisslll!l,butllCclllr.ch.alliltlc
plctureh.uyet_ttld. HcncverearlierstudilloftotdcdlularRll4
_ lsotopa lllC:orpllutioo. hnt DOt beec. rellible for rlUOllS draady
dilculledioSecticnA (probu... of precurlct poclllles, trenaport, 100
the It.ly of I .utun of IU types of ilIA). Er,lerlaDtal Ipprc.eIIu have
tllenforebeenadCfltedllhicllvUlovercClllerheseprobl_lcdy1eldn
lmdululldlll1 of the aeellUll. of It:l.a&latioo. of W Iyllthldl by Iter-
old hor'IICQU. Tb. follclrllll Ujlerluotal quutloDi bavl been asked 10.
tbisltudy.
1. lIblt b the ute of Uo\ tutMnr 10 Ur1l1U1 ellbceUlIlar
fractlOll5 of kldoey and liver 10 IlDnul, Ih.. operaud and adrelll1ecto·
wed nut
2. II the tUtDO'O'err.teof R!O..,affectld1nadrenaldef1dent
bit.fflcted
mialla! If IOJU! 111 of the fl'lctlDQI or In 1_ nf the .,mcdln1lr
hoc.anl
3. Arethidiffetll!l>tQiDtlllllo¥ernturfftrsiblalo.dr.......lI
depleted miula by thl IdldDbtutloD of adrenocortical lurold hO_I!
,
Whit is tbllpldfieity of alMralocot!coidlllld,ll,l(:ocorticoidl b.
Udney.adUnrrupectlnly,utotbedf.ctl<ID.RlLI.turllCftr!
4. lIutlrlthieffectlofldrenalectc.ylndof.dreOl;lCortica!
hOrlODeloatbtl!Ll.polr-rasl"'lt.. ofUd1le)'lllldliftr!
dots
5. At IIl1at l1u CeDl)'lle crllllA tfaplltl)lahenlotcrtlcold
1la~lffectthellLl.pol,...rlSe.,.steaofruUdney!
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tii) 1'II1'7IOlIf1' AppPoach: Stu<!iu of th.1IIt.tabol1~ Itahility of ucro-
..ll-Culu1i1tl1 t!leQleof radioactlntflClln c.ubelllldirtakeaiatvo
"'YI:
•. rollw the rete of 1DcorporetiOl:l of labeled pUCllnon
hto thaUl;rc.oleO,lle.
b. ro11011 the rue of degrad.tiOll of labeled ucr-.leCll!a
.ftu labelllll to __ un-- .proUc activity.
10 the preaent uperilltou the atter apprQlch (CQIlIoolyca11ad
11 le81 dtfUcult than 10 the Clle of incorporacloll. upetlMlltl.
1.IbeUllMw.nlO'9erte.suludollOtdependOllknowllldgaofprec:ursot
tflllSport taCu alld pUClltior pool .uu. If the nua of .ynthed. aDd
de&tadationoftheCOllJlOO,lodbdO&ltudtedart.ueblOll&e.rthao
~~'::~i.~~o~.~of'::the-ma:l, mu- ntu of delta:l..-
tione.nbeobtainad.
(iii}1i>lttW~:Uall1l0topteall,1abeledpc.CtIt1orofllU
1. ioje<;udinto an an.iul, it tapidl,.."tetl the «11, aDd1lillCorpot-
aCadiotoUA. If the prec:unot ia cleare.d rapidly (UIUIlptiood1lcUSlad
later), tUll the lJlo\ ')'lltheshed rill quiill,. reach __ am- .pe-
dfie.ctivity. Uno.ore labaledpncutlot 11 aval1lble theapaeHie
.etint,. rill decrUII .. lIlA 11 dltlreded (l.93-1.9S).
Thenevly labaladt.'lo\ (1:*) rillbe.1xedrith the IlIllabdad
(l)
wIlereA illpaetficaetivHy.
_2~_
~ich is aetWilly what 1a 1>e1lli a..aured and expassed u d~/"'2U unitl.
!ftbt:w..of,.!r,.apartiecl.aranbodlu1arca.partaentisc"""i4ere4
toberafldo-(whattverthe ..chaniNlil,itdoesnotdlstll1iulahbetveen
,. and ,.') ald flnt ornr, thea tIM dHft-Ulltial .quatiClll for the rau of
-* ·t· ....
luted fo", of tbi.l .quation !>o.tvnn the 11.Us of t· 0 and Ics.e t1n t
(2)
when At· apacific Icthity at t1M t and
"0· apec:ificact1..ity at tiaeael'O.
UCQeplota the llItural lOSaritha of IpecUicaethityaca1ll&t
tWt, aatn.J.&ht llu isobtaiJled>rl.th thealope~'.
UtbepoololAlacc.poaedof tIIOdUflr'lItlt1lldeofl.'a, that la,1.1
and 1.2 ' tbelleath>rl.thlt'a.reatlydilfenot>rl.U.elluateaaiqle
IXpOIleIItWCUITI.
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, ,
Bowur, I. plot of the npen-otd dl.tl. ""\lld sbOll I. cGlpO£1tl. CI,1O'e
.ucblll:
lU coapoa1teeq....t1oll. for tbe totd.p<IC1flc.ct1Y1ty1a.tbaco-putII!ot
1Il1l1ll be the_of tbe 1odbidudoponelltl..la.
(rd.l93)
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1. I1bouueleolldetrip/lOllplllul (ATP,GTl', CTl',lIl1'), dbodlllll
iu 0.01 1'1 tris·RCl (pIl1.5) &II<! lUll diquots Itored It -20·C.
2. JHillolIueleoside5'-TripllOllpluU (~-t1tP), Utruod.i...
lilt, VI1!l purchued frcallewEngl&ll<!lluelear, Canad., Ltd. Specific
&C:tirity VU 22.2 r:hl4. £:reus nUllOl va ~ed by I Inta Itr..
ofnitroaenllllllllthalabelldcucllntiduwreltoredlo0.0IKTrll-
1IC1 (pll 1.5) U-20·C for periodl; of IIf to CVOftlUbefor......
3. I~C..(j-oroUe Icid hydrlte, lpecific &c:tivity 60.8 aCl/llK,
v.. obtaiDid frca &v Erl&1IIId ltutlear. The solutiOllS were prepned ill
ddOll1ud lAter t-e4i&tely befon 1.D.jectiolll.
•. ~~.~Al.d"'urone, .pecific activity 32 Ci!.J(, and I~C·.·
Nucilir. Diluticms ver••llle up rlth Tru-llCl (PH 7••) I.oediltdyprlor
($p. kt.lllC1f-tl wen "tlPllsd by lIev Eq1&Dd 1lue1lar.
6. SpiroLattone,bydrotorti.one,eortieostuone,deOJ:ycorri-
Stero1d.olutiOllSli'lt1I!preplredilleth.woltollUilliIllO.9ZNaClpriorto
1. llAD, lWIP, WII, llADPH elld qtothtoM c udlleuse typ. I
(pil hurt) lIflt1l!ohtained fro- Sip'" QlftI. Co. SolutiDDS lIflre prepared
111 ddcnd.led Vf,ter ta.diatlly befon un.
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8. il.bCllluc1lue A, 5 tae, retl'}sullized fn- bovilll! p,a.atUU
vas purthuld fn- SIp"- ell... Co. Stw Sllhttlous of 2 ..1.1 were prl-
pared ill 0.01 It looliml citnte (pllS) lIlldhenedIt 90°C for lOdlaitu
prior eo u...
9. DeoX)'riboauclUH I, ellttropboretic.all, purified. vas fn-
lIorthIuatollUocheal.talCo.
S1&u C1e-. Co. The ensJM liD obtl1Ded as I SUSpenllClll ill 2.2 It ~III
lulfau. n.e'pec.1fit..:tiTityv..,.JSO-SOOE.U./III.... inr.,...VQ
dewtldb,ceIlerH\l&illl thlaltquotlatlO,OOOx.for20lII1llUtll
lied the peluu rUUlptlooed ioO.01llTrla-HCl(pIl7.~) JUIt blfof)UlII.
il. I'IIoIpMenol p)"TUl'are (tri.odilll ..It) "'" obt.1.IIId frva
Sips. CheoI. Co. Sew lolutiolll of 2 -s/.t ....r. pr",ned 111 0.01 II l'tiJ-
IICI (pH 7.~) aocI nored lit -20°C.
12. Calf-Tbr-ui' mllt)'pe E. vu IUppU-.l by SipaOln. Co.
Stocklolutious (l-5111/al) iIlO.Ollttrill-lIl:a {pH 8.S) ...re prepared
frubcvery_tJlldltept.tO-4°C.
13. R.ibollUtll.ic":ld frc. Torul. yust v;u obtained fro.Sipa
Ole-. Co. StoUJO!utl<lllS (0.5-1q/al)wrepreplrecl iodeiollh-.lv.ter.
U. BovIDeler...lhUl'lliolvuobtuoed fr",Sipaa.lII. Ce.
U. ll-AI:laDitlll .... purchuedfrc.He:lel,alldCO....... lor\.
16. lifapitio"", ••eaer_,iftfrc.l'rofu.orSl1valtri
(aruppoLtpetltlell,).
17. kt1Jloooyd.Jl.1l frc. ~tbmoul1UJ,ditbiothrtbl
(Clelted'i re.gellt) and speraiDe tltrah,r1rothlorldt.wn supplied b1
S1ploa-.Co.
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lradl, rlbolWclnst fn., cryttalllll., ultrapur.) VlreolltllDed frl:a!Wul
iuu.rth t..boratod....
19, l'olyrillYlsulflt. (rillowd.... lll!libitor) VIlI olItail1l<lfrc.
II" I'hnudI fillll Q-.IIliesls, loc" btrnl, Quebec,
21. 1,4-b1l [2-5 (l'bu"lozuol"l)]bellulle (!'ClOP), 2,5-
diphen,l OUloil (PrO), VUI obtullfld froD !iIIdur Assodltu, Ine.,
lievTork.
22. AllotMrfOl,ltl1.el"lIsldc:baiciliVlnollullled frca
Il1Itrslstod.
II. Ani=/.a: F...1.I ll1Iur strain rau (1Il-l5Os) wu usld throuF""r
tllesestlldi.. llIdvenollu1ll.d frcaCanaclilllBrel!dil13 Laborarorwor
frca the Il1iaaI Ullit, Fltdt, of Wida., "-arill tlrdnnit" of !feu-
fOlllld1aDd,St.Joha' •. BilluraladrI!ll.l.1.Ict"",va!lpllrforll.dtllroqll
thldorall rO>'Ju, lIlIillidi.thyllthllru anll1&uth.tic. n.ladnl1&l-
ectoaindlll1.ulslllr.lU1l1ta1l11dollO.91.ocIiuac:bloddtlDdpurloa
laboratory cbovad libit.lllCI ...ed for llXpuiMau J - 4 da)'1luttr
Ol'Irations, "oraal Il1d shall Dpulud &:Iwla wrt truted ill the s-.
V.,uclpt that tlleyven suppUedvithtlpvlter. !ldo$tlroae (5 ull
l00s) Illd.deollfcorticcllt.rol1& (lOO\lifl!JOs) tnlted rat'Vl!relleo
lI&1c.uillldoatip VltU. ThlllXperiJllnu,lanl.aalslllnoae1DtullIdet
25·C.
"Ccapl.t....... of adrlll&l.ttoa, vas theckK both visuilly .lI<IlIy ofhrln,
up ".ur.
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I. Animal Groupa: (al For RNA turnover studies the rats vere divided
into three groups (Hesch): ahmoperated, adrena1eet~Z!dandllonul.
Each owl VN ill,jeeted illtraperitoneallyvith 4 \lCi/100g body wt. of
I~C-orotie acid. The adreua1eetomzed an1asls vere ..inUioed on 0.9%
NaCl. ShaaoperaUd and non..1 anwls vereg1ven tap vater. One
aniul fro. ucb group vu uctifieed by etrvie.1 dil1o'C:ation at I, 2, 3,
5,8,IO,13,16,19,21,25,28,32and36day(sla.fterisotollllldltin-
iattation. Theltidneys.ndUvenwereveryquic:k1yudndalldp1llll&ed
illtoite-toUsaline (0.9%NaCl) washed and stoted at -ZO"C until further
processi•. Approdaately 90-120 leeOllds elapled between llllill& of the
tst and freezilli of the ueised tissues.
(b) ToatudythteffeeuofsdtenoeottieoidsonWtlJtnOYIt,
the ani=all vere divided into 5 groups (14esth): l)adrenaleet...1zed.
2) adrelll.ltetoaind pl\l$a!dof;terone treated (5 \lgllOOg bodywt.)
3)adrellillettotitedplusdeoXYCOtUt06terooetre.ted(IOO\lg/IOOgl,
4) adrena1eetOlihedplus eOttit08tuonetre.ud (211li1l00g) and
5) Idrenalecto.hedp1W1bydrocoftisollt trur.d (2.,/IOOg). All the
aniaah in tbe .bove StoUpS vere Injected illtraperltoneally with 4 ).ICI/of l·C-oro_
tieat1d/l(IO•.bodywt.ThehonlOlle.S"eNinjected~dl.tdyafteriso-
rope adllilllstraUon and daily thereafter until the last uperiJleoral day
(36day). AdrenaleetOllizedgroup 1) served all aeootro1audretdved
eqllhalellt~l_ofO.9%!iaCl. Ollesni&llft... eacbgroupwasaacrl-
Hcedatdayl,l,2,3,5,S, 10,13,16,19,21,25, 2S, 32.nd36. The
anbals"eusenerallysattifitedbetveeo9 alld lIs .•• tod1l1alhe
diurna.1varlatioo. TiasutSwre reaoved u described aboyesnd stored at
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-20'CUIltillurther procnl1ll1. Tbehor.ontlwrellljecnd1oeth.lllOl
or etuD01- 0.91 kCll11s.tllrl.
(e) The -.n1U1I: lor IlIA po11l101rlle .r;pln-UU vue didded
!oto68roull1 (.-6 an1II&lsutb): 1) 110'/'1111, 2) IIlrell&1lcto.bed,
3) a<!re....l"tCll1zad pllll Ildoatero:ll. trnted (3 ~,/UlO,),.) lIla....l-
eetCll1ud p1.llldtoX)'ellrt1eostuoDt truud (lOll ~,/10ll&), 5) .dre....l-
eet..ueclplU8tort1c~tero.. trutad (2 ../100s);IIId6) frd",ul1ectCll1ZN
plully¢rocort1l0lUltra<ltld(2q/lOOg). ThebolWlllUverellljeeted
llltnperitoDtaUy ill ethanol - O.9.lllaCl.utILre J heUri before t111108
paredt-dlately (without freu1oa;) by the one Itep proeadllrt of !l.tll;h
et aZ. (196) and aure8ate RILl. pol,.,rlle aet1vlty 1111 detemned.
II.~ of Slobo"IUilaJo FNcticM: The tU11Ie fracdOll.lt1on
(ll1),Voul!w>Jllll,tal. (198)lIIdJ1oeaelldaJ,taL. (199). Thetl..lOlI
10 dl1fcC12, UlIHlClaodSO&'lfr1a-lCl,p111.4 at 2S'C) per Ira vat-
~sbt of t1.... A tdloo-sa.1 hllaOJlIlher previously cooled to O·C
IIUUSed. !.isht toteo'trob. ataoo rn./ullIIhvertapplieclaod tile
.ubltoluent operadoldl wte <:aIlted out It 2-4·C. ODe~,/1l1 of polyYlllJl
loUata.,.lI1sedvitlltluototalb-.tl:II.tetoloblb1tdllooutlelleaod
tllewture eelltr1lllled at 1000 x I fOI 1O.lautel loaLoumlufdser-
atedctlltrlfUil. Tba 1lUtwr pellet (p\) lIu.llIpeode<llll_di.. lI\ (.32"
tucrolle,lWlIIgClp lOIlH,fr1a-HC1,pH1It23'C)udftOltlllt-20',
ud .uper....taat 51 VII teotr1lllled It 15,000 J: • for 20 Jl!nut.. to aedbent
tbacrudea1tocl1oudrlalfractlon(P2l •
A FLOW SCHEME FOR TISSUE FRACTIONATION
SJpt.(diSCOfdlIP,
TISSUE
1Homogenized in Homoqenilinq Medium.
i"K>MOGENATE
.--k.g. 10 m;"
PI 51
(Crucle Nuclei) 115,000 x (}, 20 min.
further Purified r~
P2 52
(Crude Mitochondria) {Ribosomes, sRNA}
I
Resuspended in Me<!. H.
10,000 x g/20 min. twice.
I
5mI.0.8M_O
5ml. I.IM--+ ~ _
5ml. L2M--+ ~ _
5ml. 1.5M- ~_ ._
5ml. 2.0M_ ~ _
Centrifuged or 131,000
x g. for 80 minutes.
§'RNAKJrnlof ISM '~ __ '. SmoothERIOmlof 2 M • __ • R~h ER
Polysomes
52- Ribosooles Iand sRNA
j I
10 ml • 1% Triton x 100 15m!.
(Finol Concenlrotioo) layered (Ner discooti/'llOOS
sucrose densily qrodienls,
Cenlrifuge 01 144,000 1 gl2h1. centrifuQed or 75,000 II 9I for 18 Ius.
r.--.L-~l
pelle! sup!
[Tolol ribosomes) Discard
Further Purified
HI &lid Cf!Dtrlfugedlt 10,00011 for 201I111uUs. Tbll stepvur~uted
occe.crce andtta\ '2' vu ruuspellded 111Sa! lit .,H.. I,. 'fhell1tll-
clIolldr1.vetsfurtherpuriflldbylaysri lllthll.u&peulllDll'O"l!rldll-
1.2ll, 1.lIlaDd .ll!lslItTO$e. Thelrad1elltiventheDcsntriflllsd.t
131,000 J , (IVeu,e) for 80 1II1nutes 111 hcban KocIel L-3-S0 prtll&r.tlvs
dtraca\trifuee, "'111I IDtor 1 S.iI'. 21. Th. ,ch_ic repntla\ut!llII ef
titocbolldrbobtainedfrc.llvet 11 'hovn 111 fll. 2. Thell1tochOlldrl..a
••dill.llt.d to the 1.5111eyer of .ocro.e. The coDtalnatid polysome••nd
efth, tube. Lyloso.tl.nd.otberllllllbul1efrlpl!ntlven.ed1Ilellted.t
by.....", ef ••yr1o&1lD1lcollecudtepuatdy. Th.-.1tochODl!rlavere
rnuapelldedlllcoldd1U1l1edv.teral>C!vashedbycellUifug.t101l.
i'l'epa:Mtion QlId Plaoifict!ticft offotal Ri.bcnaIIe.: The tlltd r1bo1;....
ver. ,repared"" tbe_tbcd ofMe::1:l1u ,tal. (l8).
V" added te th. UnalcllDOl!lltraticaQf 11. fritOll-I-IODlCt. lIa
deuqellttotr.. th.....rlllerlb<>1_•. Tb.ruult1ll&.o1.lltiollvU
celltrlfuaed.tl44.00011 (aver...) fer2hrt.l0.llecblanlloddL-3-SO
~~.tl", vltrlCer>trif\1ie lIIi. lotor 140. The superut.llt vu t-.ovld
lI!th.~tel,lrplpeth.odd1scarded.
tbe IUrf.tl of the total r1boac-.11 pellet frc. th.centrifug.-
tiollatl44,OOOI"lIas"lIltl,.r~or1tbDu.tr"\IIpellliOllv1th5alof
h'*'lell1l1ll1_41.... tbrH..loflled:L,.! (lO WI !lgt+, 251ll'lICl, 501ft
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f--------I 5ltL O.8H SUCROSE
f--------I 5l'lL l.»l SUCllOSE
f--------I5ltL 1.2M Sl/CROSl
5!Q.1.511SUClOSl
1-----.-1 5!1l 2.0.'1 Sl/CllDSE
FlC\lll.2. SCllDlATIC I!J'!ESElTAtlllfOF Pl'II!Ut'OClIXilW
'''''''"''~10"""'''IC'''''....... "•••• , •••••• 10 HL2K5UClOSE
FlClllE~. SClID'.\tlC WllSEXtJ.tIll.'l OF lOOGII a , S!IXmI a, POLtsoos,u'O SRN,\
Tris-BCI,pH1.S)l.Ildthreedropsofpolyvill)'llulfltelolutiop(lOllgl
d) were added and tbepeUetallowed to soften overllilbtItO·C. The
rtbosC&es wert tben selltly ruuspended and transhrred vitb rllllU to I
leCOlldcentrlfligetlibe. Thelll$pe1l$ionllucl!lltrifugedatlO,OOOXll
for lOaillUtl!S to rtllO"'edebrlll, JDdtberesultilllpeUetvuutracted
once 1I0re with 2111 of Kedi,. 1'. for recovery of trIpped rlboS-.I. The
cc.bined SlipeIll.ltl.llti cOllJtituted the crude rlbOl-.lfrlctioa. SedWeo.-
tationanalylis (SewIlIModIIE,20·C)ofthisfractiOlllhowedoo.ellajor
peak at about ~SIS\IfIll .. a SIlallanount of ribOlOlllallubunits (Fill. 4).
The presence of protein centlllllinantl was indicated by low ,1.260/,1.239
rstios(1.2-1.4).
TOliinillizecontlllllinationbysolubleRNAandprott1D,the
riboSOlleswre precipitated by adding an equalvollae of O.14lotlHsz+
and tbepell.etresuspellded1rl2l11lofKEB-2-buffer (O.2IlNICl,O.OIIl
EDTA,O.OlIlTris-llCl,pH1.4).1'bealMrvelteplvererepeated(usually
2t03t~)1,1DtU"':'D/~31ratiO&ofl.6-1.1I1u.obtained.Sedu.eo.-
tationa:nal)'I1a of ribollall!preparat1Dosofthlspurit)'usllollllysbowed
only tvoaajorpuu: 6OS&nd45S(rig. 5). Vben"&z+ia;addedtO
5-10 ..'1: inuCl!as IIf the EmA present, an 80 S peak appearl 1ndJ.catill8
SCllll reasaocla,tionor '&lIrlgatioo. Thb eotlStiruted the totalrthoaoul
preparation.
Reticull«l, and aRBA.: A 15 III aliquot of post-llitochoodrial supernatant
(S2) was carefully layered over a discontinuous lucrole der.sity 8radient
consistingoflOllllof2MlucroseinHedillllB,andl01l1of1.5Msucrose
in KedilBllBand centrifusedat 15,ooOx8 (averase) fr>r18hu. in
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FIGURJ ~.AULY'!'ICAL ULTRACJlnllIfUGATIOIl PAT'rER' or '10"'10
llIBOSot!!SOf LIV!ll.
Therfbo.ollelverein ..dill.H,pH7.5.P1cture
taken .. t ~.in ..rter ruching spnd or '0,000 rp.,
tupeu';llu 20C. Tile sclll1er.o aoslevu 60.
Direction or &edt.utaHan h from 11ft to :ri&lIt.
FIGUI.! S. ANALYTICAL ULnACElttRlFUGATlON PATTERIl OF ME TOTAL UBOSOM.IJ.
PREPAR,I,TlOllnct1LIVEi
T!le rllloa_. wen ill ro-Z ""Her, pe 1.4. I'ictuu {Wi> at 4
Ilia aftu rudli.rll .;>eed -.If 45,000 1')Ia, tnperat'~n, 2O'C. Th.. Kllien. ..I.e
v. 60". llirecUCII:I of .edwut"UOll. I.s frw ldt to rtlbt.
I
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(Rotor SO) a BecklilDllodelL-)-50prepatativaultrac,nntfuge.
The adleut1c repnlantat10a of ftaetlolll obta1:led ftc. lhu
(51) utu te:Iltrlf..atio:l thtO\l&h a d1atolllt1-.. aucTOn dualty lradietlt
(211, 1.5M> 1n ..eban Model L-l-5O pr~anthe ultraeentttf,,1 ia IbClllll
The fraet1ollSaftereentrifu&aU01lwere ..pant~by Buchler
«llI bon.. poni.. of ucII fraetiOD WU dUe.lr~ed. TIl, roup. D. alld
nooth D frll:tiOlll ""re pelated at 1.5,000 J: g by ruuapeDdina tn
PNpal'ationO!Juct.i: The erudenude.t (1'\) vere futtherpurtf1adby
the .tbod of Challftalatat. (ZOO). 'r.le IlIIClnr frlttm "ill purified
by thwt. tha pallet (PI)' res.-peodial it 111 Kedi~ II (0.3.5 "'lKrllle,
3l11lCaCl1 ,5O.tlTria-lIClpI7.2lundarl.a,edllitbaqu.alnl_of
lIedi",.H I and canttifug1ng It for 15minutea at lSOOxginaSorvall
refr1&,rated centrifuge. tb, .upematlll.t "as diae.ardltd aDd the pellet
1.2) by pntle 1lcw:I1wzat101l IDll otlltrifn&ed for lbr. 1150,000:1:1
ltvarllJt) inkd:a!lD)bIelL-l-50preparathteu1traeentrifugeuainaRotor
40. The auperutant wu diacarded and th,ruultiqwhiupelletwaa
alllp,ll4adindiatilledwateranclnprlletlt. tl>elllldur fn.erion. The
llUClei vere uaaillitd by phu, tc1Itrast aieroaCOPY (llIilll Carl htu
Photomeroscope) and Ippeared to be fr.. of ClllltatutiOQl as abow 10
f1,I.6aoc17.
III. Harm EluIywa: In order to •• tUIU the purHy of varionl rat
llvarluheellularfractiOlll, thefol1.cNtllllpacif1c ..rk.ereu)'Ml~re
lSOLo\mlJOCLEI FIllIItRA! UV£i.
tinr DUCW ve.re uo!aud as descril>ed ill Ktthods, .eeUoo
u. Suspell.liOlUl iolledilJllR] WIln UllIl111ed uDder pbufeolltrutoptlu
at SOOXIl.lJlliUutiOllvithz"ullt.IlldJ;rdUucrOleCIpe.

FlCllU 1. 1SOWlD IItlCLEI mil W IlllKE!.
UdneJllucle1lN1t.i1olacKu descrtbedlnMeCbodl:, .ecHon
Suspcad_ l:a .,u.. III ...n ua1.nf,d u:uIer phase coattut opt!"
u 800Xugll1flutlonvith ZIl1.. .cand.rdlAll1erOlle.,....

&u.aseforllitoclwllllr1.l(Z02-Z03).
1IA1JP1J.~~ 0 RtdlId:1U': Ac.tbity"......:yd by lIUIurilll the
""",cUODof tytoc.llr..e c. It 5SOlII (Z01). The ructiOll.1J:tlln l;(IlIUiAed
fnetianeallt,WIli·ppraJillltely 1 -cprotdntntotll'101_of3al.
105St perll1Dllte.
Sllclri!ti%U lleh¥dI'Og'M": Activity lIU dllundlltd by MUIlr!1II thll n-
c!cetiolloftlMdyeiod~Utr..oU",'t490_(Z02l. tbllrellcttOll
iliturlCOQtaiued.potisduapholpllatebllffllr, O.2.SKpll 7.4,.odt-.
5I1ee1ll1t"O.25K, iodoneotltruaU... O.S%-O.OlllmfAanc!.uhcellular
fractiollcOllta1.ll1l11apPrcz:l..utel,O,S-l .. protll1l1intotll'lOl_a!l
al.Oaeuo.1'tiloiefiAedutbe_ntaflnzyae..nic.bu,ulltll.d111lp
af 1 A~9~ per 15 nautu.
C~~: ActiY1.ty"udetemiMdby_uurllll the Old-
dation of IWllI at YlO III (203). tile nac:ti01l mxture COIItailllld tri.tbu·
olaa1ne buffer, SO all pll 7.4, JlAl)1l O.It lilli, AIlP 0.95 1IIf, .-oaiUII 1I1111.tll
vol...eo!3a!. tIl,m:ttUTlIlIuillCubatedfor 15l11llUtulit 3rCIllId
r.UlIu_w:ad.Onellll1toflllll,.eilthilt_tllblcbu,IIIIIlI'
1M frc- lIubc.IIUilir fncticmll w" o:tncted by tlla cold phlllOUodi..
"
lItid. Tbefco:ellfncticlII (pClYIlIlllU, ribDilc.es, rcup Ell aDd .ODtb
m) veri lupended 111 101ltl NIdi.. autatl buf(u pll 5.1. Tc tlli Icl-
IlUoa vn .dd.d lodi\lll dodeq1 Illlp1l.u (find collCentration U) .1Id
cold ndbUlled phenol (2vo1. of 1.,lterutur.tldlo111tI0ll to 1 vol.
of I""pasioa). n.. mu:re.,. ClDtrlfll8ed at 16,000 I a for JO II1lll1tH
111 • Lollrdu nfriIU....d centrifuge. Mter tentrihaatioo till aqueooa
!JPPf'rpll.uev;os_,dwith.pUteurplplU.andltoredODlee. r.q1lol1
vol_ of acetate buf(er (pH 5.1hu addld to tbe reQ.illil\& tmderlayer and
th,lIiIturl.,n rftelItrlfagld for 15l11ll1ltell. n:,lIqlICOIlI phue v.. rI-
"'"'ttact'dwithlOd1.. d~l&lIJjlhateaadpbellOluabo'fl. n.e,queous
ph.luwerapooladlndtheW"'lpndpltatadwith lvo1. of cold 951
etbaaol ad collected by cutrlfUl.t101l. 1'be W vn d1nol..ol ill •
IclutiollcontalnlIl15.KTria-1lCl,pH1.1,50.K1I1IC1amll.KEDU.
!be nllllltiD& 1011ltiOll vu layend Oftr • liDUr 5 to 10% ,,,,,!We aradl-
entCOlltaillilllla!lTTu-1iC1 pIl1.1and501ItlhC1Dldtentrt(uald (51/
27 rotor) lit 27,000 tpIII for 16 bou.. lit O· in. lRetau lbiel L-J-50
pr"",r.t1V1 nltrauDtrlfuge. fbi arad1eDta vert Ir...lyud by IIl"'ard d1l-
pllCUellt witb 401 ll1CrOie .nd the 1Ib,0rb.lICe of the Iradle1lt.t 160 aa
~tored .1~ all lSCO KoMI D .utouUe dee.lty at'ldunt fractiOllol.tor.
Fractice. of 0.8 - 1.1 ven tollettld dlreetly into lellltU4UDQ '0'1.4
for radloaetl'O'1ty detera1oatloa.
Il1tochoadrll1vn lacuredand puriUed by the.thodl of tltevs.Dd ~r...r-
&Ill. (l6h (105) aDd Crcil ri al. (206), vith tile f01l.ov1D& -UUutlou.
TiulIl llI.le1elvereluspendedl0.11llff.rlo1IltlO1l (O.lMTrU-lICl,pll
9.5, 0.5% .odi.. dodeeyl lIll.pbare) 4 t1MI tile orlliul wipt of tUllIO!.
vu separlted vith I pasteur piplttl. thia aqa_ phue vu re-atrl~ted
vith phellO! llJId the IllloI. vu precipitated by additioo of 0.1 TOl.- ot
lOZlaCllod)TOl. of coldlthlDal. t'b.etihrousptllclpiut..... treeu-
dried mel dtuolvd ill 0.1" KaClllld the rellultiq: lolutioo vn ill~U-
~Ud It 37' for 30 alllUte. with i1iue (20 llI/al). lbe mlyae vn then
b."
re-.:rl'ld/utrletlDcvithpbtDal. 1'beIllU.OUS ph.lsewu!urtherdeprouio-
bedbydJ.lotofor-.,-lllcobol (6:1, v/v) ueetllllot. Tbe DMA vas Illin
precil'itlt.dvith.thanol,dri.dand Itoredlt-20·C.
IUtoehoodrid lupl.. vere tbwd and lolubUlud 111 ~o1d 11
lOdi.. dtlUJebolatl. Aft.rlundlll1 !orIOaillUtesatD-4·C, !llU.vu
predpitlted vlth ~old ptrthloric Idd (till&1 tollttlltntloll. 0.5 11). tile
b1tllltrifU/lIUOllIt lOOOltltor5airlat... tbepilletva ntruted
tbru t!au .elra nth cold 0.5 I( ,.rclliotic acid. and thl!ll further n-
uuao:ud lueuube!1 at nc. teapult\ll"l with 951 .tbIlloI, .thallol-
diuolvldio3.01l10!O.3ltIOlIllldilltuilltedlt4l1'CforZhourllo
h,drol,le lIlA. After ':00110( the '.pa toO·~'C sufficilllt ellld 2"
puehllltlelddvulddedtolllllua11zetheKOlialldbrinatheaeidcOD-
CIIltratiOll to 0.5 K. After vlloro", ,lW:illl the pntipitlte vas utnetd
tvlee ..nv1thO.51'1perehlotie.eld. Tlr.epell.tvasruupllld.d In
2Il1otO.5Mperehlllrieac.ld, llltubaud It90·C!orlSaioutu. cooled
at-20·C.ootlfed fot radlO1etintydeumlllUOQ.
lIMeti01l: lidlleychrC&lltln, lrlatonet al1d lIOllhlatoo~ (addlc proUln,)
Ft•• S.
(ltii) Ag~'RIA~l.l""MS''''''a,: IothIlc2+"mdllD2+"/{III!,l2S0,-aetl-
nted I3A pol,.,rul. (fOl8l I D! II. rupecthe.ly) rNcuODlI .... re Itodie<!
the 11l1;W.tiOO.u:tuu for the Kg2+ activated IUlA polyllllr..~
react1.oaCOD.ta1Jled(l.oaUllI.l.,ol.-otO.5al),50lfIlOlesTrb-HCl(pH
8.2at2)·C);~_1... Cleland"teagent:5~1"'1'!$C12;O.05\11lo1el,ach
otm, ctPmdllIP, 1.0"..oaArP, 2~C1 }g,-l1!'Paudnucaar IJIlspllllllllOll
retlcueatlll& 5()-200nll&. nae nacUon1l1J;rur' forllD.t+"!(lIB_'2S0,-
acth.tadpolr-eun .....Wlar toMaZ+-l:Olltullin&assayldstuu, n:cetlt
that 2 ~aolu of MnC12 nd 2.50 ~1a of (JB_):SO_ pH 7.5 Ii'l!U nbttitilced
for!'I&C12'
lD.bothcases thruc:tiOllVU 1D1t1acedbythlldditiooof
llIICl,L Alter iac:ubatlOD for 15l11lWtes at 37'C, the ru.ct1011wI.I c~r-
.luted by plld-IlI th~ t ..... [II drlppM lc~, followed by lJlmedtatt.
addiUoa of 5 al of 10% (v!,,,) trichloroac~t1c add. Th~ .c1d-1IIIo1ubll
purlalwBlcoll.ec:ted ODllbtllanGF!CfUtln,wbichwere cMllwalh.d
thnlciallvitblll.lof5%trichlorOlcltlcacidcontabJ·ncO.05X ,od1_
1c111tll11tloa cOllour cdna 10 a1 of Bray', .olutla·(222).
"F1uaICMTltJlI:I-KlDEYItn£NlF1uaICll
lIuSTEl'StlMfBlllJT .uG;fu
9.9'tNlINOl$l"U.lSll«TtR
a:wntIFUiEIiOOU
cmlXGfIJIlOIllN,)
NGCENlIlIFU;f6EllllY
<!IDXGRRIJ'IlN,1
USllGlElIRlRU.TJC1l
ao.cmlGfIJIlSIllH.)
IUtTlllG:M!THOJ91
1W:t.-o.m.'lIRIs-ID..aw,5)
mrl.YlUlEl
I
"""
1
"""I
"""'n,
cl-::""'''"'' 0.>1 '>"\EllnJcT1ll1G:lIl1H G!.oDXGRIl15IllN,)Il.>l'>"\
PEu.a ~.lM'lHlme>
~SlUEI'II:ItEIrcs)l
fxnw:fllITHO.J\1WJl
PS.oDX6RRIJIllI.l
s.hw.TNlT
CIaH!IrnJlElClDlClWJTEIlISl
/rotJl Rat XidM~: To dhtinguilh che effects of I1donerone on taplatl
DlA or R!lA pol,.eruu, IlIA l'ol,.rUQ were quutitscbdy lolub1ll&ecl
ad ,"rlfld fr~ IlOrmU, Id.rlnlllacto.tled, IlllI KreM1ect..bed 1'h15
.ldOltlronetrutedn.CI. n.ltedllliquesofSl,jdeJetaZ. (100)lIlId.J.oe4er
lIolatedbycheolll!nepl'rocedll1'eof!ulch,taZ. (196). Thenuclel
1IIIr, theo BUll'eIlded 10 100 =H Tril-BCl buffer I'll 8.9 contl1n1ng 25=H
lel, ~ .tI upeeiUII acetlte, IIlOl 1 dt ClA.1.111d'l re.agent (1.5 d of blltflrf
I. wet vt. of t1.l_). rbe weld vere 1y_ by ~lIiI.It101l uilla I
tlfJml.llasl~er.n.l1,..edlDC:Wverltchell1:Dcubatedfor20
UlllltlBat Xl·Cw1tbgelltlllhlk1og. Clyclrolwua&led (flnalcODC:. XlI
v!")lIldthelblk1agconrlnuldforallother5a1mltltS.Ththo.og~1
aixtllcewuthell cl!lltrifUledlt 100,000 1.1 for JOaiouuI at 4'Cilla
avperuaClllt obtahed after CGtri!llsltiOll VII fUtered throqb fOlU" U}'erl
of cllHaecloth which WIIprlrlOUllywllhedwltllbooffer. TbefUtu1!d
l"P'matlllt COIItUllltd 110-901 of IliApolyurul actirlrYllldllO!lllA. !be
lolublliledeO.JlI"vaspcedplUtedw1th~n1U1ll.ulfatl(0.41l!d)lnd
nitred Ic.·Cfor I boor. Thell1l.tuuwu then centcHUIed at 105,000
Xlfor lbour. 'lhepue1l'itatlw••upelldad1DSO.MTrll-l1Cl, pIIl.9,
25% (.,/y) Ilyee.rol 5. "&C~, 0.1. DIU ad 0.5. C1elud'l RIIllIt
(lQm)) ar.d dialy.ed for. bourl 'laillar tM 1_ bufflr. the dia.lJlate
w.. aubjectedtoOW-A25Stplladuchr...toau pllyufollOllI:
llW-A 25 Sel'h&dlllwu euspeodltd inJOvolUllu (w!V) of dil-
rilledvacet, ciUatedt0I'H 7.8wich 111 Trll-Hydra:ddealldallOlled co
_ll for 24 houn. n.e dllfl'J lIP thlll vuhed 3 ciAu vtth Xl.,ot-8
t.
I:
of 0.5 MCI:lOnllm sulfau {plll.9} by nttl1ng and dtcantaUOII ptoeeduu,
aI'lII equtl1bntte4 with TQlID Ioutflr coatailli"C 0.05 " ...m.a. aulful.
CollII:II of 0.9 z 15 ell (Sephldu cot- J: "ll) ...rl pachd vitll chi filial
slurry m:la fllrthu5b1dvolll:llllofTQlfJ)cODtna.1.Da;0.05K_Oll1a
sulpMte"OS.1l_dto1'llotbrough. Solllb1l1udeol)'Uprepant10111
contdn11114-l01ll/alprotdnw.uplleed01ltlleeollallandlluteclwith
11.Ilur -00- suliaclsradtletl (0.1 to 0.5l1) 1.D TQfm baffu. the
flmr nt.. w.re apprg:rl,u.t.e1y 0.4 al/rSl/alll. !hi~ p:lpanUIlDS wu
p.uedthf'OlCbI0.6z25e11)sephlOeJ:G-25 (;Mdi_)tqul11brueclritllO.05
MTds-Rel, plll.9, 25%glyeerol (v/v) , 0.5 IIH Cleland'a reqellt. fbi!
proeedure re.ovecl tlle ..tal101l 01&2+) ud.ast of the lilt. 1a uped-
~. v!lere it _ lleCUII.ry to COllCutraU the USJ'M actb1ty, tM
frac:t1o» 1JI each puk wre eablDed and eooeont.rated by ptes.are II1tra-
fUtnt10a thrOUfh Diaflov 111-20 II _bnlla.
A88cJl1 for So~IlbiUud RrlA tb~~J'a88: fbe Icandard Ulay autun for
pol)'llllrue I rueUOII coota1ned tll/! foUClll'iIII rugae. 10 totll Y(>l~
of 500 ul.
5O~""TrllI-llclpIl7.9
4j111OI.. Cleland's nagent
O.05ulIlolea euhof, A!P, GTP, CTP, aodl1'rP
2 pet 1a-utP (etlluol-free, .0461"- H)
5~""IlaC12
lO ....lu~pilOlllOlp~ate
50 PI c&lf-thyllus DlIA (Jlativl)
so pI of enZJIII! 101uUoll
1'heraacr1oomtl.nforpoly.er... U"ul1l11urrol, ueept
u..,t 2 polu MnCIZ &lid 2SO ....le. of {llH~)zSO~ wen 'lIl1.Ut1lted for "&CI2•
The nit of th"procedllr""u .Wlar to tkat descr1bed for I&Br-sateW
(kJ Anatyti.caLNllthod.: l'rotdlll"eudet"n11Dedbytba ..thoo!of
Lowry.tal. (210)uatlllbovtIleH~e!lKDtouast&lldard.mOl..
ut1Uted by tlla .tbod of JurtOQ (211) uatDa; talf-t~yaua IlIlo\ a " 1t1!DCl-
ud ll%IIIi W by the _tbod. of S~der (212) uaiq y"at RIA as" Itaadard.
(z) IIIOtaticn of lIRA and ~mnatioll of 1biicactioity: The m froo
eonteut vas detemilled by botb v.1tr..nolet ahtorpuon mel tlla colorwtrlc
ol"dllOl_thocl (212). illquou 1II!n COUllted io all lrltertedllliqllll! llqllid
sdotUlatloacQl1Dternalll1ftHoo-l:-1OO/tol"1II!ac1otillat1onflllid.
(O.1Iofl.4-b1112-(Spitellylouaolyl)Jbeul!OlI.5.0,of2,5"'11ip/leIlJ1
oEUole, 330 al. of Trtt01l-l:-lOO and 667 al. of tolul!Ilf per litu). the
<:OWlt rate vas corr'ded to d~ by bumal .uodudiutioo with HC-tolUOl:.
!he COIlOtirlJefftc1eocy"u 1lS-90Z. Spec1ftcacthltyaexpnsseda
dpa per '2'0 • Wl1t; that 1.1, &lI abaorbuey of 1.0 at 2~ 10 a 1_
~t path. The total W content of nrtoua fractio. vu DOt deter-
.ined beu..e of tbe d.f.fftClllcy of obtailliDg iMolutel)' pun fraction 111
100% )'ti.ld.. TIle obj"cth" of tbe DplItlMllt (an nudy:tunu..er ntu) ca.n,
!lOt reqllin. bl0ll1tdgt of the R!l.\cOIlteot of the fn.ct1on.
jeeted to IUttltite! aaalya1s for liNn rqrul!on. All c.alculatiou
wen done on aD I1ll.1lJO c.-putar, or I.!II 370 cc.puter. rvo typa of
tlltl todiltlllp1lh<lHf"reDUII.D.11opI!1 (k')II8U .pplied u outlined
1l)' 5tHl a torrie as,.) (1960, page 10.111 alB). The ..dD.l!l of tb4:
nt coufl.de_ lia1t1 oa k' UI &bow ill tbl tllblu nr-niL nw "u'"
11 the on• .ast co.<!1I1, found 1D the literature IllI:l allows. rough tut
of Itp.UI.CUU It I aUllCl. Ilove..er, wilen diffuellcu betll'eell l10pa
vereaull"'tedbyth.d.u..tI:e ..rer:l&o~t-tutv.. apl'Utd.
mEilKDlI.u BESllLIS
n, llIlOOth Ei ltIld .UGclIoadria ill both kidDl!y and llyn vas datepu-.l
froa tlla dittributiDn of the urUr mzr-s (Illblu V and VI). It vas
fOUDd thai: Cf'I* cOIItaiuUOII NI;vHIl tile aitod>olo:!.na and the roup D
mel .oath flt. nlptctively vall Iull th.an 12, but tbe poasibUity of COIl-
t.lD4tioobetveenrOlllhElandlmOOthElleouldoot!lerull'dout.
11-"1 d Cl~. (199), ll0vn0er, have lhowIllly eleet~~copic
Itudies t1l.llt ~.h EI lind _th Ell. prepared by thU Ueboi~\Il! In llOt
Cf'OII.I eoo.t..wtK_ fbi ruult. Il.ljlhurker 1Ill~ are ill II&r~llt with
reportl ill the lltuatara (2lS-2lli). ThoepIIrltyof total r:1bos<.eIIv.
datata1nec1bylllldelE-lnalytiu.1ultnelntrlfu&elltudlulldl.crlbldln
IIId UDell pUb (trUeIll, tetr_n. etc.) 011 11near 10-341 'Uc:l'lMl densifJ
llrlldientll (F!.gII. ~ and 10).
(I) ~NtiCl.of RIM 011 ~". Der.ritlf G1l:ai'WlIt1: lXA ftc. nt
1blr rl~, free polysoaea au rwah D of DO...1 IDd adreU1.ctaaiud
ntll.howed a tnlea!wall-definld sedt..entatloopattull of 285, IllS SlId
SS pub (rta•• 11 and 12). W froa the _til D. unl1b rOlllh D. abowed
tile ud1-eatatloa pattin of 285. IllS, US &:ld. 4S pub (fi,_ 13). IlIA
ftlakidlleyfraetlonslhowl'd alllllUarpatUrnU:ClIpt UloothEII., vlIich
~ 285, 185, 9S.tIld 45 pub (Ftal. 14-16). !be 95 ad lIS' ~ speel..
of W arlDOt prltHl1t 1.D the rl~ 0: roap!l &:ld.it _ that it
dO"1lDt trial' fr0ll28Sorl11SRllAbydegndatlondncllt••pee1f1e
attlrlty(_u/ata/a.,W)after2411ovIoflab1111qd.1fferedfroa
othar kIfA sped.u. thU type of lll.\ 111 _11 Ei hu also Nell reported
by K!ng Illd Fiueben (217). The pnwl' naturl and funetiDa of thia RNA
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s:oasEDlllSmCWIm Muaf1l!'OLtslIIESflllallW.W lIllEr.
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T
tIoII al of 1'011- ....,..t.....col.a1.oJ • total of 15 OfUtll _
dcymd.U .... laJcrod_t:lOal 11M" (lD--:I4l) oua.......UYlrodl c
'OIItllo.1", I EtTTIl-IC1, pH1.4,2SWllCl ... S ......';CII.'nHIIl'MI ...
ctouilulldn 27,000"",10' l!jho.".,O·Cl•• S1Il1.ototofthtSpl"".
, ..p.nUn oltnconlrU..;•. At tbe.n<! of tho ... , t•• AlIl 01 th.tlrodl••~
... _torod .""tle......l' r,..,. eM top ..1~ 1M l$CO .,_tl. Irllll....
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nGllUIO. SlQlI5IDllSIl'1'li!AIlImPlOFWOF.!'CJl.YSlH:S or~!Jl
U1LIVEl,
~ D.1 of ~olJllILIllul~eIll1oo contalnin,. toul of J(J optical
de1llitylltl1tslltnl.yuedavu)OolllnlOr (10-34%) luerolldl1ll1ty&udillnt
::~~;~~5.~'12~:~~ ~7i~'~[;'1.~C~'~~n5.~1I1~1~~o~~t~:.,::O
prll'Ult1n ''It<K....tr!t•• At tbe no! of ebl ...... , U\lI "'uo of the 'falient
IIIl1-oaltorede..tJ_lYfr thet""lIIi"ltHISCOaut...Utlnodlnt
ilMlynr. T.t.... ',toott .
SllClOSE Dillsm GII.1lllft PlOFlUS Dr W LIVm mAL lWscw.i
UAW!lJIlinllillO.
tit.. Ill! fr.. l'1h--.l frKtiou of lIorad mil lI<Innalectcaiz.td rata
lIulLeoletldbycoldpbelllll.od!l.llldodeeyl.ulflullethodandleyultdcwera
lwar (:i-20X) auc~o'l ~ll.itygrldlent cOlItlillilll S 11III Trh, pH 7.2, SO aK
R.Cl.ndletlEDTA.lIdcenuUugedat 27,OOOrp-for l6boure.tO·C. Approx-
!altel, 40 optical den.l1ty unite YeA. put OIl thlsndient. Por ~etlil.l, .ee
"Me;tbode-eectionlV. T,top. a,bott...
lorulrau: AblOn&Dte • ••
COuIItI per iii_I 0----0
Mn.lIlIlIttodredr.te: Ab.orb.l>U·
Countl per .ioutl 0----@
I
252015
Fraction Number
10
,
, l
\~~o Io £
l
ro ..
o 5
r
·1
·54·
285
n6
12
-n5
18S
Cl4
7
,J"9 0:,.
0
:;; OJ
a-
u 5S
-55-
,
l:
\1
·v
I.
iFraction Number
...~
/(\
,10
\ ....
• l-.--l---'l~.---:_1~5---;;,\;-.-~25,",1lO
T B
FIGURE12.DElISITYClWll!Hl'PROFItI!SOFROUC1IEHDOP~IClttlCULUHI.'lAOF
AJli!IlAL!C1'OlFJIllAfLIVllWELFJIillllillO.
!be 11& vas aoat-.l uter 2. haun IIf Llbel..1.llc by 1:014 phe:Jgl
~~c:rl RUatl ..tbod.,d. l&yetllolOftr _tllie d.euiry ,taSiellt c.ClC-
tabUl& SO. WI, 1. EDU ... so 11K Tru-m:l, pl.1.2.aa4 Ul:trlfllled at
27,000 rpII flit 16 kOlIn; at O'C. Appronaatdy n "PUc.al dnsiry "'n put
lID th1ltacl1ellti. For detaila Iu "l!Ithocl.~ oaC.tiClll IV. t, top. S, bottOll.
2;
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l'IGUIlD: SUCROS£DENSmCRADlEIfTPROFllESOFS!lOOTHEIlDOPJJ.SltlC.UTlCIJLml
RNA LABELED ill vivo.
TheRRAfto:ll,SIDoothERfratt:Loll8of norul'lat fiver was uolated
by cold phenol lodi\lll dodecyl suUatemerllod aodlayend overe Hoear (S-20Z)
lJIlerose densUy gradient containi!lg 5 11."1 Tris, plt 7.2 and 50 dl NaCl and I111H
EDTAand centrUuged at 27,000 rp. for 16bours at O·C. Approxillately 3{1
O(Iticaldeoa1tyunUswereapplied on rheSudient. Fordetails,lee"llethoos"
settloolV. T,top. B,bort.. ,
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FIGURE 14. SUCROSE DEIlSITY CRADIENr PROFILES or tIDNE'{ TOTAL RlBOSOOL
RllAUBELEDillvivo.
The RJlAfro-rib0901lal fracUOll.ll of nOl'lllal and adrena1ectOlliud
ratavaaiaolatedafter 24bOllraof iiljectionaby cold phenol aodiUlldodeeyl
aulfatelltthodalld layered over a l1near (5-20%) sucrOile dellsity Kradient
contulling5z1l.fds-HC1,pH1.2,.50laMNaClandlcMlroUilldcelltr1fugedat
21~OOO rlS for16 hours at O·C. ApprcxU:ately 30 optical density units were
put on the Kradiellts. Forde.tailasee''l'.ethodaftsectionIV. T,top. B,
bott....
No....l rat HdBey: Abaorbsnee _
Couotsper ..1nute .....--...
MrenalectOll1zed rat kiduey: Absorballce-_
COuntli per minute a---D
:".p
0.5
0.4
0
CO
N
0.3.<C
4c->
...,
s:
3~0i.,
00'f!-----j.L0---...J20L...:-----J3o~
Fraction Number
I'lGtlI!lS. St'CIOSIDElsttrGlAllImI'lOrIL!SOPlIlWLl.UlID!l!!lOlIClL
i1lDllP1J.9II£ RB!'ICULttlU!t..U!UlIillvilJO.
,odi.. dodlt~e':I~:~~:~t~a~:~~~:,.ci~~tg~;r~ro:I::~-
.tty Irad1eDti COll.ta1Jl1Da: S lilt tTU-BCl, pH 1.2, SO '11M hCl _ 1"" EllfA afld
.puallt 27,000 rpIl for 16 houx.lt O·C. Apprarlaatdy lSoptlul derlI1tJ o:mitl
vtrIi iPPlU4 on W Irad1ellt. rOf det&1ls.ee "Ilt~. ",cUca Ii. T, top.
I,bott... .
U.1""blllt. c'"
Count. pn IIinutl .-:-----.
B·59-
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FIGIlRE16.IlEllSmCIWlIENTPlWFlLESOPSMOOtHENDOPLASKlCREUCtlWHRHAOF
lfOlt'lALRATKIDN<:YWllLliD~Il"llillll.
Th~ RNA Val isolated sftu 24 houn of injections by cold ph!!""l
lodilllD.dodecyl aulfate...,chocl and layllIO!d after sucrOse density gradient con-
ta1n1ng 5 mllTrls-HCl. pR 1.2, 50~NaClanclll1l1EMAlUldcentrifugcdat
27,000 tpll fot 16 hours atO·C. Approxwcdy20opticaldensHYWl1tsllt!re
put on the gradients. Th~ sed:lDentat1oo eonstants of 9-1Q peak was confimed
byllOclelEAnalyticalulttacentrtfugerunat20"C.T,top. a,botto..
Absorbance ~ ~ _
Counts per Ilinute .....---.
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1lI all c.u. tbf:larJ.28SlecoaDtedfor.arlthIDSOloftbe
total W, t1I.I las "pUHD.tll! Ibout 351 CId Ibout lSI of W .... of IQII'
(iJ l"atUrtIfofRlA2\lPlIo&Iv: 'Ib.tlmlO'nrutuoflllloWlllth'''lrilltl-'
!lOrul UlOi KUIlal.ectoalled lldHy and 11.... r Irl 11I011II Irephic.l1.ly ill
rl.p.17ardlSeDdlohbleIVltandV1lt. TheIOluithaoftheapedfie
activity (dpa/A260) 11 11nearwith t1lle Inl1lof tlwplote. th.veueIll
confol'lllttO,undOlldelludl.ti01llllOddioI11th. lubcdluur fractiOllll
IDIlllcOftlllUntw1th.homogi~9C01ll'lrtaelltw1threeplcttodegrlCil-
don tit•• thut, 111 of the p.tt.IlIS fit the dnal. UpOllellU.al r ....""'11
At· "0 I~'t ...... (As doelIcrtbe<l 111 !l:pefialntl1 ~dln)
1lbeu At Illd "0 are t1I.I specific Iet1vitiu .t t1M t .md nro
respettbe.ly. b .lll:.iees lr.' repre-mu thl Cf'Plrmt dl"" eGldUllt
(195). the pweibUitJ of I!lb.UIlt1l1 reutiliu.uoo, ,,-"r, till be
elWllIted for tile fou-t.. rusons:
(a) .u-t 00 fm l.IMled pyrlaidi_ llDtleotidu VUI dlucted <IIII!
nelr.lftlrln1til1ll1jlctiooofl'c-oroticlCid. S-oftl:1
llIbelfOllndiothil poollluu.ociatedw1th ....riOUlOllC!eotidl
coflctonluchliurid1nediphoaplll.ulluCOlIUC. (21S)
(b) lth pOllibll thu labeluyh.uincorvonted throop paths
other than pyrialdl0.nucleotldea. Th.tll,lftud~radation
of tile pyrlaidineriQ&, label ..yl1eoblucytled throuahpurine
·61-
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rIClII.!17. llD'fOFfHBSl'ECIfICUJlIOACrIVlnOFRNAFiOHIfORHALAlm
AllR!!W.ECTOOZmUTlIDm.
1l'UltollllllU vue el1ellleted u81ll1l11 of the pollltH. !h~ foUovilli
IllU:lur Wi b. dtocholldrll1 Wj e. roup ~Dd",,1IIa1eW;
W; I. lolubllW.
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rIGUi.E18. DI:t.\!Oi'S'&CUIClADlOoICl'IVmOlWnatlIIOIlMlLANiI
E&chdat&p01ac np.....au&ll1I11Udd\llll..u..1.
regruliOll lillU wen tmulated 1fI11l1 all of thl! po1at.. 'fb. fo11(111'-
1DI frac:t1olls wu holatld &lid apeclUt &tUdt, 6et.mtlle4 u c1ac:r1bed
1a"Kl!tbodt".i!tUOllX.
nutlu.r W; b.•1tocllOlldrld W; t. rOUlb .llllopl$l1t nt1c:ulua
DloI.; d. _th tladopa..dt ntic:ulull ill.\; •. polJ-.l W;
t. tOUlrib..~ilU.; I ••01ob1Al1lllA.
lIMf{(lUSj
,-.--.,.....----,
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phospb.ate. KeDzlu,tal. (l9).IICIII'!Tu,_14llOtdedctlabel
1Daayoftlluellllcleottdu;tllenfou.th1lpollibUlty_ld
(c) 8u.cllu' 9nff1eld (21) Ilaft ptuutecl evidence that the llIIcleo-
tidl.pool(eyt1dYlk.dlU"1dyitc/~~)Qt'tr1"lf'l.dlY. ACl1nIOftt
b.tlf-l1fl of the otdlt of lItllUtu "n npotttd ~ th..e &athon.
Wheath1ll11 cOIOpendto thehalf-llvufor_tfttctloattvelu-
ated I.ll. thia .tady, it 11 clut that ncycl1ll1ia De&lJ.&1hle.
(d) ReutUiutloa of label l'1& DIlA ill 1l\lClear aDd aitochoaddd DA
is posl1bJ.. but 10 viev of the abaft arrt-a.t'Jalld 10.
cOIlll1<kratloa. of tha lllaber of reattioa. step. 1rrv01'ltd 10. tba
th1llpolldhilltyisua.lJiel)'. AdditlOG1.11y.lla.labtlI.ll.D!.I.
isolated. frc. linr ad UdDt1 nucld aDd II1tOC:hoadria II. tk-
(a) TUsut Nl:plaa (stored at -20'e) were fuct1OQ.1ted and lIllalyud
with1ll :JO.-6Od&)'•• Thepon1hilityofdUferentWh,droll'is
of labaledl.lQ.durllll.tor'll.t -20·e., I ruult ofaDdogl1lOllS
r1lxnJ.clenelCtirlty ... t'\I.la4O\1t~ tIwoob.lt'Vltioa.thst the
."ecif1t a<:tirlttu (clpa/A2U.. onit) of nrtou .abcallll1a:
fractiOllll fro. norul and Idraoallctoll1led nt ktdoep. prepared
aftuZ4hClUullldafter3_thsofnou&••t-20·C,varlldlu,
thu.:t3% 10 III RllA fraeUoa.s fr.. both tbe ItClUpI (J.ble II).
Tb'lpplreotdecaycoa.stllltlt'lllCliu95%COllfidl'llcel..1Ait,tba
lira tiM or initial.pacific acth'ity "'a) IllCl the tIlnlO'fU half-liIa (tjl
for udt fracttoohrRbeell ,_hecl1ll rlblu VII &ad Vll1.
..,
I
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iii} 8ffect, of Adloem~: T.bles VII and VIII and. Filuru lJ .lldU8
r~..lthat adtl!ndett..y 'ia:lI.1fieantly deeraued the tllrDOVuratu of
ca.. tbe dla... Wl!teoot .t&tlat.1eally aia;llific.mt. It is .lto appUtD.t
fr.. t1leT.bll.VII8lIdVIIltb.at.bllll-<lp.uttd.niult.bo.d.Wltr
.louer .,ntllais of W (.tudy-1t&te appr=uttm). !hU is &lto eoll-
.latltlltritllthol1olllJdtW.pld.flcectirtty"-0)vh1c:hnfl.ett.the
iDit!.dDetl)'lltbt.uofW(tlble.nlIlldVIII).
(4) 8ffet:te of .4dNnoeorlioal Bol'lll:'~' all RlIA!\lrIIovaJ' ill1idlle!l am
UWI': DailylDjeetioWi of.pproprl.u.•drenoc:ort1ealblltllllDe. rl!Vl!ued
tbai .ffectl OIl III canKWf!r r.t.. 1Jl. .11 the lIIIbce1.1.uler !rao;t!<ID$ (tablla
1_ n -. Fip. 151 &ltd 20). It U Hell frca table 1 that the efhtU
ClII tlInIDiJer ratu VU1! muud 111 kidDey by tbe daily tDj..:Uous of al-
dost.roae (5~l/lllOlbocIyllt.).ordt!~ort1eoltuCJIl'(loo~l/lOOI
bodywt.),bOWlVer, dallyiDj.ttlollli of tortito,ttrone (tht rat's uin
,11,ll:lltortteot4) (211&11001) or hydrocorUlOOa (Zq/lOO Ibodywt.)
ratIl1llr.t1t1dDeYue IpItiUttoll1Jaralotorti.:olda.
Table n ell". that dally illj.ctiOlll of tortioMt.rooe &lid
hydrocort1lolla m.ned the efflttl of adrnal dl!plet1onOll1lllA rnt1lOY.r
inlivarllldd.ilylllject1olUlofaldostlrQ:l,vtrtwlthout ,fhcts. Thh
.lto snuut. rb. tissul! ,padUc e.fhttl of ,lucotortlco14. io linr.
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fiCOU 19. DlC4Yor SPECtfiC IAllla.u:ttVm Of au fllII iDl1JWJrt'CIlIZm
PLlISIIOiR)HEt\l£ATEDIAtUDlIEYS.
!adldatipoilltteptilentiIDilldh1chlaltll!Ul. there-
,rul1Dll lilies ...tI calculned llIing ell Df the pDillU. 1'lle followilll
fnc.t1Oll1 wetl mleted alld epedfi<: Ktbity clcunobed .. described
in ''Ketholll" secttonX,
iliA; d. taOOtb endoplasaic RNA; e. polysoul W; f. totd
riboaaulD.!.; I. lolableW.
I.d.tllIa1.ctOl.hedpl.... ald<>lt.rOlletruted.
ADI~IlOC.~cto.iuodpllll.t.~cDrt1CO&ttfOlletr...td.
!IlcIoplUll1cretidulutll.
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PIGliU 20. DECAY Of SP!CtrIC WllOACTlYln OF &IUr. FfDH ADl£llAL!C'fOOml
PLUSIlOlMONBTIl.EATEDILI.TLlVrxS.
E&cbdatapollltrepresuou.u.1Ildirldalllan1a&1.
IAulonl1nuvere ealeulat-.!I'dqdlof the pointe. tlIe.followl1li
fractiou ven holatild and .pedHe activity decemDlld .. dueribed
111 "l!etbods"HeUODI.
nuelauRNA; b. IlitoehODdrldW; e. roulhendOl'lasaiellllA;
d. _theAdoplasa1eretieululliNA; e. poly__1W; f. totd
AdunlleetOlllE.dpllle eorUeOltefOnll trlllUd.
ADl+llyeo. Mtllnallleto&1ndplushydroeortillOllll U't!ltfd.
Eadoplaa.1eretieulue.
-11-
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(5) Aggregat<aRNApo1b"IeJ'Gl8eActilJi.ty: llost of the RllApoly.erase aeUv-
ityia f1ralybound to the ONAtaplate and eorresponds toaniosoluble
eoaplexwbicll 18 ealledthe "aggugateenzYJle." Theasaayi8genexally
perfomedusi"3wolenuclearfraetionwhlcllcouraillSboththeeozygeand
thetl!lllplata.
The cllaracteristies of RNApolygeraseassayud"3 rat Iddnay and
livernuelei nepowninTableaXIt and XIIt respectlve1y. It18
epparent that the reaetton is dependeot cmDNAaa te'llf'late.divalent
~Uona. aPdttbOllucleosidetriphosphatesATP. GTP. tr1P andCTP.
Act~c1011stronglylnhibitedbothpol)'l1ll'rasereecttonsioi.1dney
aod liver. llfamplc1nwhich is a poteot iohlbitorof baeteria1ll1A
polyaerase(219) lllld of RllA syntheais in isolated rat liveraitochon-
aria hid no effeet 011 e1ther of the polyaer8ses reaettons 10 both
Udneyllndliver. It tssunfrOll the Tables XII andXIlI thatln-
c1usionof (l-1IIIWIitio io the assay syst... abol1shed tne act1vity of
RNApolyaerase II inhoth Udneyand liver. AthirdRNApolYJ1erase
(RNApolymeraseItl) has been reported inoucld frOll fat liver and
aeaurch1n (220) hut aolubl1izaUon and chrOllatography of Udney RNA
polymerase on llEAE Sephadex reveale 0Il1ytrllcea:tOllntsofpolymerase
111 ($ee sectioooapurifiedR!iApolymerase. page'5)' It hhard
topredict.howver.llhichusayayst.... (I or II) 'oIill include the
RIlApolJ'lll8rueIlIactivity.
Tbedata preunted iu Tablea XII andXlll deaonstrate that 1n-
elusion of RNase in the anay SJ'1lteu results indecrused activity
suue.tins that the product ls RNA. FutthetllOre.when the product at
the end of the incubation period 18 treated with O.2MmH for 2 hours
-73-
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at 31·Chydtnlysit nf theptndu~t t~ulted auggest1ng that the prn-
Tsbas XlI and XIII aLsn raveal that in hnth kidney and Liver
the llnHf(HH~)ZSO_ dependent assay syats shwed higller a~tiv1ty than
the MgH dependent that is, RlIA pnlyu.etllSe II ahOl/llllore a~tiv1ty
(b) Effe<Jta of AdJoena1.ectany on RNA polynel'olllS ey,tfilll:
11Ie kinetics nf pre~urenr iocnrporation by both RNA polYICerasea
in nOnlSl and adrenale~t~hed kidney and Liver (and a160 hon.one
treated groups) it ahOWll in Figs. 21 and 23. In all ~asea the in~nr-
potaticmu l1nearfor 10 to 15llinutes. Iheunul1nearityofthe
rea~ticm after 15-20 .inutes uy be due to substrate deplttiGll, pro-
du~t inhibitinn, or deatruction of en~yne or its aubUllits.
Adtenalec.tOlly caused a aignificant de~rease in bnth aNA po1yrler-
ase activities in kidney. Enzyw; I shwed about 64% de~rease in its
a~tivity and euzyae. II showed about 36% de~rease in a~tiv1ty (Table
XIV). This de~rease inac.tivity levded offrithin5-6 days of
adrena1ectomy{Fig.'27}. Adrenalact".y aao causl'd alllarked decrease
in ac.tivity in liver. RITA pol11l8rase 1 showed a 631 de~rease in the
activity follllViogadrenalectOlly. 1'01ymenseIl,however, didoot
shOll soy signiftcaot change in ac.tivity (ng. 23 and Table IV). The
decrease io the a~tiv1ty leveled off within 4-6 days after operatinllS
(Fig. 24).
(c) Bffects of AdNnocorticat Hamme, 011 tM RBA polymeraa6 System:
AU.inistrationofaldosterone (5 gflOOg body wt.) ordeoxycor-
ti~osteroDe (lOO g/lOOg bndy wt.) 3 hours befnte killing the rata
resulted in twofold or greater staulationof both polymerasesin
~ ~ ~ ~ -76-E ~ ~
~~
~
j .. ~ .. ld . .~: ii ~ ~ § ~ ~n eU'H &i ~
U E
'i.- l.~
'iI~.i> E § ~ ~ '!
.~ §
1 Ii
~ ~ ~
~ ~ ~u
! !e
i.. i ~
~~ t ~~, ~: 8 ~l to h l~~. ~. i;.8 '!~ .8=.::t. i'i i'i hH H8. 8. !~~~ ~i i- &;! H Ie H H ~ig H H III
.
YIGIlR!21. I1NETICSOFTHEIl.NAPOLYM£!lASEJ.£AC'!'lONIlllSOLATEDNIICLEl
Of RAt lIDliEY O' 'WOOS IlObI:lllI ftUTlll AlDW.S.
the a~tiy1t1.. of RJlA paIr-rasl I and II wen deteraiDed
!&ch clara poInt reprut!ll.U the _ of • replicate uperl-.IlU.
Aaaaya lien perfonlld III dllpl1cate or triplIcan. DIlplIcltlall8lya
..tIed lua tIll'" "1 U.
loruI----'
Adrellllectoa1~edcr----o
Jodullalectomled pI.. aI_teroM truted U ll&/lOOa body ¥t.) ......---.a
Adrenalecta.1ndplllldton:ycotticOIUrOlletr..ttd(l00p,f100sbodyllt.)o-O
J.dtudaetomae<! plus COtticOIUl'Olle truted (2 ../100, bocty lit.) 0··--0
l>efonldllilllthirata.
o 0000
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DAYS AFTeR ADREN.~LECTOMY
nClJU1. 1IIIErICSOFUDlIEJJJU.1llLlI!IUStlfACtIOllll'TlJ.ADlDW.ECtQll' (!lAYS).
t.II poiatupr_.tbII or' ...Lt ...tl~.rla.to(uU)'l ..
..rf._t b ....u or .rl,u..u u d rlbU I. "ll.tIIo't" MeU"" ,"). ~U .
...., ...... Yultdl tboo!2Z.
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kidM1 (P1&;. 2l m:I r.bu lIV). !bit stt.ulUl~ COllUlIIIed thtoogh-
out th.lacub.tlooperlod. lleoqcCtUcClItetOM.althcu&h1lljected
b..dCllalllzthaDthaa!d""tu/lQevululathcth'1l1nltillul.t11l1
dtherpclyta11!ruaructlou wn.1dOIltUOlle. Maln1ltntiocof
hydrocort1loueorccrUCClItuooev"'vithoutllffettinkidClly
lUUeatllli Wt tbit effecu an a1:ll!u.locortlcoid Ipa.dft". This
type of obll! .....UOll 011 ccrticotltuOIlI _ IUO udc by Llev at lit.
(111).
Tell! lV -.d '1.&. 23 reTU1 that _tnUtratltnl of hydrocortl-
IOIHlotcorticotlter01lll.t:laulatedlll.l.polynuuellnlinrbutpoly-
_ru.l1d1dDOt.bow~dp.1ficaQtehaap.illactlv1ty.1Jljectlon
of.1d.Cilter_ordl!ozycortie05tero1lllIMuvitlloutllffllctllllinr
again IUUll1t1lla tbe tbwe .pecificity of Ih~UcoidJ or a1l1l!u.1~
ocorticotdt. Theobll!rVltlo:llOlleffectlofbydf'ocottl101lllOllW
pol,-r_ 1 an COllI1Iteilt with tbt ruulU uportlld by other 1.ll'I'u-
t1&_tou (100. 221). Th_ datil for cortlcost.roaa do DOt.ppur to
(tl) fiIw~"ofBlAPolpJ'lUlI$till.ll4tiollbyllZdo,ul"Of\lilllidnly
lIIldbyl:bl'tico'Ul'OIl4Iillr.w.l':
11&', 25-..d26111UltntetbeU.eovr5eofthaWpolJlU!r~
.l.5a ructio1l a(tar app"Pr1lte ataroid boracne sdaillistratioll. It
11 .ppuent frlll tbe fit. 2S thataUoaterone1tadltsu:n-effect
after 2.S boon of iDJecUo:IS 00 both pol}'Sl1!rullI ill Iddaey alld tbeu
1IvirtuallYDO.t1l:ulatiOllofll1thatelll~dur1ll1tbef1rst
hour. !hilis sl.n "m.istll1lt with the ohnrvaUou of Llev .tal.
(W) vlIo reported 00 atialUtloll of W pol,..r..a dur1.lll tM fint
two hOllrJ of holllOrU! acbt1ll1atntlO1l. !hit latut period of at lust
_80_
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FIGUlE2J. nlEt!cs Of iJlAPOLnlElASEaEACIllli III lSOWEDllUCW OF
ItAT LlVD. 0' VWOOS IKlI!«lN! 1'lWED AIlDlALS.
tlIlll:t1vit1110fpo1~raseI(A)lndII(J)1I1rI<llter-
III1ned .. deso:ribed 1n "llltho<is" GectionVn.
Elth <Iltl point nprenntl thl Mao of 4 rtJlllcate uper-
wnts. Allay. wee. ~rforM<i 10 otupllcatl or triplluta. Dv.pUcate
uUJanried lin t1wl:t 2%.
Ioru1"""",,--,
MrI:llllac.taaiq<lO----O
AdreDallct..tm plua bJdroc:ort1MJne truted (2 ../100& booty we.) A--6
AtI.rev.1e<:.ua1* phil corticoaterolle trutd (2 ../100& body vt.) o--c
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TInE AFTER AUlOSTERotlE ADMitUSTRATIOfI (flOURS)
noun :ZS. t:ftIlCCT 01' ALDOllT~HII: ON TDU!: 0Clln1l 01' 3U_Ul'U' INCORPORATION INTO RNA 01' ISOLATED IUDNEY NUCLEI.
A.ldoa"arona UI>,/l.OO,b04yw.,.) .... 1.nj."t.d.nd tiie a"a_r•••erlfl...da., I, 1.5, 1, 3, 4, 6. a. 10, 12,
and 14 houri at"arhonoona.<!a1.o:l.a"raU.on. ItIIch da".point ....p" o". th....not 2"'apllc:ae••xpa"lm.m"., A....y........
p..·foraedlnd"pll".t••• d.."rlb.dln·'K.thod.....ctlonVl1. e
llNA poly&otr•••I.. RNA pol"...."••• u;... .-----..01'
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TI~lE AfTER CORTICOSTEROf:E ADMINISTRATION (nOURS)
P'lGURE 26. E.FFECT OF CORTICOSTERONE (2 MG/lOOC) ON T~E COUltSE OP 3H-uKP XNCORPOlL\TION INTO aNA OP ISOLATED RAT LIVER
NUCLEI.
COl't:l.c_t.",ona (2 ",./100. body wt.)w•• lnja"t:a,4 "and the anilUb _ra ••c.r1.fJ.c:.Old at I, 1.5, 2, 3, 4, 6. 8, 10,
12, and 1. hours aftar hormone .&'1",1.81:"8t:1on. Each data po1.nt "apr•••nta tha .....n of two raplicate experi",.nt.. M.aya ,
wara parfonllad J.n dup11c:al:a a. d••crJ.bad in ''Mathode'' .~ction VII. r
poIY'O'ar••• I •• RNA po1ymar... XX" ..
~1"~~~O~ ~ ..
' .g 3 I· t;..-A--. ""_Ae-----6---A-- ,,~ ~'CO; ,[_ .
1
20 ~.- )ilo
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ODe bour vu abo obHrnd by 'aosll&Il at lit. (16) for IJIl eya.tb"b
alldeodl.. retentlOll. th",al.jp!fieanceo(thblat&lltperlodlsllll-
known. It b pOlldble, hOllllvtr, thet tiM course of fllIlLltlollof
etlrold~rotda~lu 1.lI. kidtley Ny beodCllll!r procal tbIlI other
tll-.llldthllS,a1attlltperiodofOlle1lwrNyberequlredfor
,eneactivatlon.
etalfrc.tberl.a;. 26, that eortl<:01ter".had an.fhct ClllllApoly·
IUlrnl I ff urly If 30 m1l\lttlB afur adaillbtratlO1l.
IX! pol,..rut U VIII lIOt affleted dp1fiealltly at Illy tiM
dlIriDI the tla toUIH.
III both t1afUle th.lffletoftb.appropriatlhonoIllIplIfllltld
for at le.llt lDhOllIf.
(.1 rtrlCtoracldl:MO!h:lN::NOl'lRJApo~iII"~'Y'u.
(inttitJooJ:
I.'htllaldoeurODlordloxycortleostuOlUIver••ddeddir.ctlyto
the. ...P}'mtar.,IlO.t:!Jllllltloaofdthlrl:llZ,..vu ••rrf.dl11
k.idllf.)'1lIIela1('rIbl.eM). SWlt.robSf.ruUf;IIlv.. ud.v1tllconl-
cotterone1tllivtr nuclei rrablelVU). Invievof the,eabsuvnloll8,
itlll1!lJllsted.tlo.etClllpproprilt.bom<mf.foml.recet'tOl:~l.u
in the qtop1alllwhteb in tlllll_to tllotauelai.ud,tiallatll
RNApolyanue. SuchnClptorllOlIcu1ea.,bavebeenloltd\II1111
lIIolltiOllof1lUeWorit ...yHpreulItinCl.wtsill1cllltta.Dll:nb·
the ruulte of scuoid b<lrllOO.e st1hlaUon of l& pol)'lMrue
activity in kidaey or UVlr (Tabla m lIIlll 1'1) C.I1I be inteIJIreted. 1.11 uras
of e1therttllpllta oreDlJ3'!'altuattoDi. IaordutodilC<INr tb.",ffecu
-86-
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of aldonuODlI 011 ellZJM or WlA tl!llplau, the W polJMralIu wen pur-
ified IrOll l:.tdney mtld of lIOtul drend.ttllll1zed or ldnnalertamzed
pla ddlllStl1'Olll truted RJa.eb.
liS' 27illu.tntu the.p,tternofpur1f1edRlL\pol)'11ui.nfta.
rat tidHy. It b.lppU1!::l.t that lldMy tOlluiu tbe ..utipla fa... of
DIU. depe.nd.nt iliA po1r-rue, nlMly lA. n. II and III utrealtly .,n
-e of po1r-nn 111. 10 tLea 1lalI bMlI ucIe for thdr .pe.dfit 10-
tali:u.UOllill the. nuchi of nt lddJley. loe.der alld btUr (g~), hOllev.t.
(lA, IBiIlthellUtllolu.alldll ill kb. nuclur ..p) iIlnt llvu.
ftI. 21 r"l.a thet then b 11(1 dirtet .£fett of 8IIr_l horaoce 61-
pl.etlO11 on dtbet of the polylleruu In kidney. It b Hen frOll Ft,. 21
&ild TillIe. mn that purIfied W polr-ruu (lA, U, and U) Ira. tdTl:l&I-
'tUlllhed, IlOtHl and .dr.nalettOllh-.l plul ddosterone.1ojett.d sniuls
u.l.na: tdf·th,... 1lIL\. Tlbl. mIl d.o rnuls that i.ppran.auly the
sue pereeD.up Ktlrlt, of l!l.\ polJRTuU fra. 111 th, thre. sroup. of
ufaals (tl1f-tbyausDNA teaplate) woen I'It,,",red. Tbeuobun.t10111
'\lliUtth.ta1dolltlrooepr~lyatt.ootl!llpl.luLlltic!D.tynthlttheli
OllRBo\polr-r_.
To tut thb bypotbal:b, the. pol,.tuu wen pudf1ed fra.
&llothu sroup of IIIl..ls (Idrlll&1e.ttamuci i.lllI Idrlll&1KtOllheci plus
,1cI..tuooe trutecl) IllcI the. activIty .......ured ...lna DILl. frOll v.rll1Ul1
'DUrCU ...hOll'll 1D t.ble III. It 11 obHrnd f~ thl full III: th.t
DIlAfrOll.lcIost.tOII. trc.tecl tits atted .. abetter t...,l.Itl. Allthr..
par1£ied mzy8I' (lA, 11 IDCl II) shoved Illtrtuts 111 ac:U'I'lt, Will tnplata
was und frOll tha ddostarollol! truted .niul.l. '!lIue oIlnr'l'ltloll.ll wg&ut
FlGUllE 21. RIlS0L\1l'ION OF MULTIPLE FOIl..'lS OF RAT KIDNEY RH.I.. POLYIl£RASE
BYDEAE-S8PIlADI!XC~OGRAl'HY.
Nuclei were bolated frOlllnoI1llaI, adrenaleetomzed and
adrenaleeroll.hedplu$aldosrerooetre.atedanill.a1!. TheSolubUhed
enzyme preparattuo afterdla1y!b (see ''lIetbod!''aeetiooVItl) was
appUadtoO.6ltI5C1lcolumnpackedvitbDEAE-npbadeltA2SaOOequiL1b.
ratad witb 0.05 K (NH_)2SO~ 10 TGllED. The eoz)lllll activities were eluted
vltblineargradientlof{llB,,)2S0_(1nTGHEIl). Ooall.lfractionswere
collected Ind 5(1 ~llliquots assayed. The activity 15 expressed a! p moles
ofj~lOO' in~orporated1ntclUlA/Mg,OllAf15"in.
f Indicates assay SystUl for polymerase Ilwas u!ed.
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un thereUldtfiniteapec1ficefhct of ddo'ttrone. on DNA or OllSClll!
of iUcatp01lftlts (regulator)' factou, histonea or l1OI>-M.atOlle acidic pro-
te.w). tb1s l..a further "ru-a by the. abse.rntloa that illlIS)' DU
ft.. cotticollter_tre.ate.d.II:daaU.cte.d.OIIIYlSsfUciellUy",calf-
tb)'llUS DIlA (tabltl XIX).
To !XJllainthe. increased tempbteactivity due to ddOlte.rooe
tnatllll!lI.t fOllr utll llollibil1tw CIll b. ascribed:
<a) Ko.- ..,. be. ca.in&~ ch_cal dlaDc" i.D tha llll.
(b) ~..,. ba ca.in& __ cban&es i.D pb)'dea.l proptrtiu of
(c) '!b.e.r.u)'bedire.ctbindi1libttweenhoraone (orhoraOll.-ncaptor
c..pln) 8llIl W. Mol prababl)' thi.s IlllA-bOUDd-bor.DM e-pla
ll1nin. all the tt..r.nu Wt it fece1:.'e.d. du:r1lI& tba iaoLa-
ti01lproce.d.ur.,md .cu •• better tsplats.
{dl !be bonone (or hl)t'aOM-nceptor ecaple.x) 1111 be .odif)'ill.& the
le1dieprote!uorhistooelor_eothe.rresu1ator)'faetora
that rqllUt~ t.plate actinUoa.
Att~U _It _. in t:h1a .tudy to tut __ of thuto poull11l1tiu.
Tb,pollibil1ty(b) of ••1IIple.plt)'Siea.lehaD&e.{n1.et1.Da)
.11 tellte.db)'pnpar11lith.llllAfI.. cc.bllledlddllt)'.of .ditlU:lect..lIed
&lid IdIe.1lI1eet0ll11e.Q pl".. aLioate.rolle truud taU. 1o'nenillApolyutau
......H)'edl1lltrc thilllll&,"'inteIMdilot.acthic)'v.. abKfndO'able.
n). !lle.nfort, thepo.dbil1tyoflr..ter"a.1ill...·ocearrl... iIIthe
dllrtna:vorI<IlPPIOCedIlIleanberuLedOllt. Thus, the a1lllp1l pbydc.al
cbanp (nidilll) it certdd)' DOt iwolnd io tnplne ac.tivnioll. Mdt11li
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profiles ml other pbyaiul propuUe. of the boraoH trnted D!U. Wrt
to pin __ IlIOn infotlllltion about pOlldbilltlea (d ml (4),
-.rr.cu wu perfomed to <:heck th. loudon or dl.nrlbatl.on (iD 1rL\,
h1non.. orllQll-histonelCl.dkprott1nll)ofl\c-ald08tI!fOll'inUd~,
.plnll, ml U«r.
tableIll.h""'the~rc...tq.. d15tributl.OIIofl·C...ldolltu_
innrl_fratr1ftnlofUdney••pl.een.Ddlinr.lt:laolJ"n.dtut
UcIpey IlUclear Dl!.\cOllullled.pprorlaatdy 2% of the 1Jljected udlm.cth'-
it)'. \/ben tlli 111 a.pered with liftt ml .pleen it be_ "pparlllt tut
aldot:Urone b:lDds "pedfl.ully to tha IddIMy lluclur JIHA.
!h'Pfflte111cOIltentofporUbdDllAvu 11lO~a1... I»lA. tlltIe
Illl eh..... the qlllllltiutin Dino ec1d ~ition of the protein COIlta-
iDatillJ DllA. It 11 1lllt e1ur llhich typel of lIUcU.r protdu {bistonts
the llutilldne Illd Ilpareline 1IIto glutul.t alld. aspartic leU ml theufor.
1l0UrigOtous experwntimolvl.lIi fracU.O'Mtionof chraoatin into DIlA.
nation of DlIA .... treated with pronull to UIIC'11e lilly cOllta111lltiq prouinl.
(2.10).
tbe. ruulu of l\C-aldOllterone d.iltributiOllinadr...alectoaiud
rltldd....,.clIraoatinfrKtton.areUlnstrated1nMleIDn. Itll
....1d..ntthatpurifl..d.IOO. ..dllOll-hist_ac:ldlcprote.1l11conu1lled_t
of the ucl1010ctbea1doIter_43l11Dntes.ftarbjlttt1.olll. S1a11t.lIII!0II1
.dlliD.lItt.tion of Ipl.rolatton. {20 ~sfIOOg body wiaht} Dr deoxycorticosterone
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DlItrlbutlooaf I\C...ldolltelllllelaSalu,ellu1llrhacUans
afMrendect..tzedlatlidn!r
LinrlndSpleea.
llaasellltl Cytoaal IUtochcradrll
(%ofllljecud l~c...ldoaterOlll'IMol"or,,",,)
2.'
LtnrUI
Sp1HD.(2)
0.10
O.OS
1.S 0.02
o.a 0.00
!lIDber of up"r1mentl Ire 1Ib0l'll bpere1ltbull. !Idlnlllll U 111
nu,"&" of S, 3, 2 uper1aeau rapecUM1,. 5 ~1/100& of I~C­
I1dol1ter_ (l UCi) bjected 1lltr<1pedtcmel11, 4S afoot.. befon
Ullll1i the rUI. The UIIllt!1 Vul hllCUolilud ;and DM VII itol,t.d
II clIlcrlhdlaKetbodi (HcHoai'l, Ae,U'luotof. fru.Uollb
q.... tioav.. .clublUl4<ll11prGtoaol (Jev!nal.uc!lb:.lenSolubUzer)
""drad101.ctivltyvudltemlled.
11% beqain1eul: tolJ,!OOd~.
Mi... Adds cgumitatln) wl!d. of PnltUlIS Cont8ll1tl1tlll& I1dDey Dlll
bpanlcac1d
G.09
0.16
ehrecaad 0.22
0.16
GlyciDe 0.27
G.05
0.06
boleudn. 0.06
TyrOlliM G.O'
Ly.1Dt G.16
........ 0.12
0.03
2",& DNA"allIydrolyudin 2.1of 6l1KCl for 2'IID\1u at llO·Cunder
vac_. TIle aeld "u r5O'1ed llDdlrvle\l\lldulleationvitllNa01lllld
the teaa1n111i lediHnt VI! tec:onstit1ltedvttll.od1U11 dtrate buffar
(pH 2.2). TIll I..ple "as run an a lleekuD Ilodd 121 atllO ae1d
analyurlitiUJ1llilphetieallulfanaUdpolyltyra""rrnttO.. l.1DIr.ld
rniD. C!lethodofJ.'. Be:laonadJ. A. PaUraon. (965)Alla1ytleaI
Uocheodarry, 13,26S-289).
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DhtrlbllUooof l\C-,udollttroDllla
AdrelllleerOlliud I1c1lle! Qlroutlll Prattlo118
1\C-WMterOllI
(./kldneypdr) (ll
l/lloulWC1d )1.200 t 1,lOS
Cbr_tl0 21,J60t
." "
1,62t1t 3U
lbI-!d,t01leatldieprotdlll 16,200f 118 l1
PIIrtfitdllllA (prO\laUtruted) 6,900t U2
1 ~C:1 of l'c-aJ.doeteroaa (S ill/lOlls) vullljected ioto "'rendecr.--
lied reU .S 1ll111ltes i1efore ...crUtel. Both ktdMyl ....R fra<;tiOlUlu.d
uducrlbedinKethodsSectiooYI eodudiOl.cUrltyvudetenoillld.
!Kh ..aloe 11 ao .-nup of • exper1aellt. f SR.
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(100 WI/1OO, body vt.) t<I.ultad 1n '" det~e.ued reeDllu1 nf rad1DaeU,,1t1
frc. tIM. adrualeetcajud rat k.14l1e1 dlt...tb. haeU_. TabLt n:I'I .boIts
tbeI 11lb1b1t1ODnf dd,.te.--.b1Dll1:l&tollll.l."""".e141eprotdDl;by
Ipl~nlattnu IDCl deDl(1tllrtitllltUlIM.
1'vnulDlplItu.1at1nlllt&llbepruntedtnexpWllthueresultl.
<I) I1dllCJ IDl:lur Ill! aeta u Ul KUptor for aLlOillUroae or aLl,.-
tnolle-ueeptor oapla m! IplIdtk ~lnolll' ad41e p~ota14(1)
atemMa the. apa<:1f1dt11o. Uqet tlaavea.
(b) BothuoD-hlatoneldd1tprotelD(e) end DNA pay In lethe role
Tbe",obaerflU_uke It lapoae1b1e to dlltJ.ocu.ith betveUl
tbeletvoapeo:ulatlollS,
-tl
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DISCOSSlllI
a7ldiniti4lvplCific4rlirity fAO): IDtlltuO\'u .....l'weo.t5puforlllld
1ll tllU Itlldy, 1 rnd~ r_al-.oclel .... lISl.-d lIS Rscr1be4 ia !:rper-
tllet 1 plot of the lcllrltlJa of the lpec1fic Ictivit} qUost U......
'Ibetlll'1lOVItconuf.Ilt(k')4etemoedfrlllthedopeofthen·
,"..iOOClitn (F!.&I.11-2O) nflece. f.Il ..etege dqT1ldaUoa rIte of IlIA
fot tile Gtm II'01IP of reu aDd tbe 95% collfiRIlCe liait luuutl 1t it
I nlil.b1l average. to _t of tbe uperwlItl (rt,l. 11-18 m! Tabl..
nIIlldVIIt) •. tbe95l:cOQ!1~liaitdtrilt.. le.. tbuS-10%oftlle
ukll1.lltld 10'. It 11 tbenfon pasltllli to oktect 1!.&IlUiullt d.ifferlllCll
betvl!e:Il RNA tllrDOVer rates lIbidl Vlf}' by as Littll .. ebh .-mt.
Ck' VI. It) tilt.. intocOlIIldantioa tbepolliblA.reutUiuUollof labelad
pncanor (195). tIIet ii, the Ibpe of tile decay or turtlClV'lr CIItTC will
ellt dter it is reteued fr~ tile ucrlllOlecale by dllrld'tIOll. 001,. the
110pe of the CIIl'VI .111 chInp aDd t!nlI the ntl _ta:>.t, !' will !II md-
iUId. Allother hctOt tblt UJ cOIltribuu. to .IJl error ia thl utiu.tiOll
Oflu thlplnl.aullteof l.Ibeliathepl'KIItICTPOOI. Uthe tU!1lC'V'er
nteo! preC\ltlorpooll.aootl!lort U clIIpIIred totheaacrlllolllcuIe
Itudied,hothtbe 11l1tid pretllnOl' pool 1114 oolltl'iblitiOll.l to th1l pool
by dearldatiol> vUl coati"""lly fee.! Iebel bid l.oto thl ncroaoh<:llie.
1\iI. b""e....r, vu dbcualed latHer (plge l>o) 1114 it hu bUll luuuted
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that the probla of recyclilll U llII!IU,ihle, alld it _ld tbeI1!fara appeat
tut the appannt tU[QIl'III constant k' ilaaaod eltaltl! of ita ~ahlaluta"
toUllterpart,k.
the 1Jdtlal IplIclUc: acUdty, ..1.0 (1ablu nI-vtIt, 1 and n)
or the UfO tiM lIlurcapt obtained io 1I1 upe.r1ltenU by ClIc:ul.aUons
fr~ the ncrUdOll eqaaUard, MY r.IlKt tM Initial lIet ayotbesil of
Wu ...UasllldicaUqtheportfooaftotd1llA'JIlthedaeaoc.arned
"ltbapartlcnurallb-c.lllllar fractian. Thil ucludu. of eaurn.lIly
rapidly t.miDI_t DA Rdl II urtain.u.v tllIt UTe haU-ll... ahortii
thIn the. ..rlleat tiMa of 8mplllli. or tao ebort to be detecteel hy these
tiUfO: That~r·rat.. afta4:dr1bol...l,polye...l,allllllllAof
_lratktlbeyallllllvarablerve.dlothultlldyareaboutthe._ ..
c-..reportedllltbellteratnfe(l1.1a,223,224).I1~ofboth
tillU6ll,althOlllhdlfferlDg.llahtly(dlffereRCulIllll-ld.,.)ioki<hley,
haclabout tbe..-turnonr rata as pOlylOIlIl. Sothfr.cUo:lI.lIolhCMld
i.deotic:al W pattin:&, that 1..1, 285, ISS allll 5S 011 U- IDttOSI o!euity
Irl<i1entl (t1gl.·ll1aodU). Thuaresult.anC01llll..ltantViththollof
LoabltllZ, (225),Kan&lll1dloallllPblll1pI(2U)andKaullallllIll1l1l_au
dtOa:gay (221) 1Dd11/.llut tllIt theraarellOt Illtrillllediffert!llCM ia
the p.ttems of INA 8)'1lthuil and deaudation 1letvee.n the dhOll~1 found
10 these tw top~hical statll in tM cell.
tGbeidentiea1(223)tGthonoftotaldbOlou.lWaodareinagree=ellt
>litbthetlltUO'H!rrate.aobta1Dedinthbstudy.
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TIle tlllllOftr ratu of W f~ roush !it nootb D. nd II1tClclloD.-
drll.tloellvalul.obte1ned 10 thllecudy for IKIn111 ret kidol)' and. liver
mol therl arl 110 lltlntare n1uu .....ilable for tbUI frKnOllS. BlIW'I'er.
proteln tUlllO'tlr ratlllnrO\lshEllanduootbElluabout tlll._ (228-
229) u tboil, of IIA reported ill. thU ltudy. Tbe patt,nte of illl OD.
.utrollideDiitYIUdilllufrllllrOU&hllofbothtllJuulI.Wlertothlt
loyothlt t)'lleoflKAtllanrib08oul. !bltut1lOVerbalf-llfeoflll4f~
roup a ... expected..... It.1lar to Chilt of rl.1>aloul ilIA. Bow"r.
WfrOll._thDofbothti••ues.whUI.borill&half-llveI.t.1larto
'U~rDI' delllit}' Ir-.l1lIlU with htre pub af 11S aM.9S io.llvu and.
ld.mey, (11p. il, 16 _ 12) fl!.peetively. Such. type of ilIA ill DOOth
r:a hu tho been reported by other Il1"lSUI.ton (217, 230). thnl
.utban bav. diD SUJlnted that tbi• ..mranl W 11 probably related
tostablleytopLasa!e .....rUA. tbepree1lt!flllletiOllilroleofthil
10talll1todlocdrtal UA of lIOru1lddney .... Uver .howd balI-
Uv.. tlDl1D« betweeo 5.9 and. 6.5 dly.. 110 Itteapt Val WI to fr.~tiOfl-
.t. th. nr10lll DA .pedes (rW. dU, and. tl&) kllOVll to be prnlll1t 111
tbell1tocll~rl.l(231-Z33). rhedifhreoeehtveeotheh.l!-l1vesof
polysaul and. Il1todloodrW W in both tl.l.!1IS are !KIt 111&IIly 1f.J.UU-
tlDt. flos.ible eron eDlltwlIItlon, bowYlr, 11 ruled DIlt .iDOl! aieo-
chDDdr1l wi111lOt pIDl!trate tbe 1.5 IlllKr051 layer (rt&:. ~) wberue both
poly.<*I' .odrough eodDplull1e ret1eul.. vill. funhulIDtI eleetroo
lI1aOl;rlplu of braiD Il1t«boDdrl. prepared by led1Mot.h)' to • batt..
ayarof1.2KluerDle(l98).hoofedYIr,l1ttlaeootmlllt1Dobyroullb
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Ellllld nOlle by polyl.el. In tb. present study, tbe prnvtsioll of 1.5 aod
2.01l.ucroae lIy.nsbouldhave.llOlredthesecolltaaiDliluropul 00
thtough len'ill&pul'Iaitoehoaclrlaat th.inurpllase of 1.21.1ld 1.5 II 5U-
erose. the ponibU1ty of other.e.buOflollS contllll111lutl was DOt uc.luded,
bl1t the W colltribl1tion of theui.aillJaal.
lb. dngle exponeotial (F!&.11-1ll)pstternteell 111 both tllSUetl
lias be'll reported for .varletyof other aitochoadrnl fnctlons (prote1I1S,
D1U.llIldpbOlphollpiclll)althOllgh th.h.U·llvesueDOt.Wlarto tb.t
of!HA. Tbatis,llvermitoehondrialprottill8,l1plda.ndDNAhavebeell
fOUlld to turn over wlth hall-lives rqlug f«Jlla.S to 11 clay. by.oat
illVutlsator. (206, 234-236). Srlaetat. (237),have.rguedth.t.ost
oftbereportedre"lt'Olltheturnoverofaltoehondrtalfr.ctio:asare
clouded by the problul of reutilltat1011uplililly in the exper:lJ:eDU
whtretlleus.ntialwDO'e!d leucilleh.sbeeousedaa asourc:l! of radio-
Kt1ve prae:ut1lor. MditlOlll.l1y, tbe value.t found in thU study for RIA
cOllpu.favour.blyrlthSOJleproteiIlCOllpOllf!Dtlprevtoullyrep.ortedby
Buttl••tal. (23S.) but DOt vlth oth.rs (234-2J6),orDtlAturnover
'111116(206).
FrOlltheabove,itllO\lldsetlllthatvhllecertain"core"cc.-
poaeDU of tile. altoehoMriOll turn onr as • IIllit, other ca.pOlle%lU do 1lOt.
ThIlS, Ullorell1toellolldrialcOIIponeDtsueatudied,lIoredivenityll
detected llhicb weWlIS the IIllit turnonr COIlcept crutcher' S.oadi (236»
l.n both kidneyalld Uver, Duc.learRliA.bowedlongerhaU-Uves
(Fig•. 17-l8)than'oy other type of RNA ezained io tbia Itudy. In fact,
this particular class of llUclurlKAh.or.,tahl. th.ntlOlt cytopllSll1c
miAs. It is quite Ukely tbat the turnOVIll elqleriMoti perfotlltd io tbis
,tudy wuld DOt have detected tbe rapidly turning_er heteroge~ uutlear
-,
iNAbutvculdratberbe ....utallftbl.Ubl• .onCldllpara.lluclearRNA.
(.llRNAs). Th1t1lOllOdisp.n'llIIC1earlUllr.clllllIi.u of .1V.lldiscrete
Iped\!llofllL\r&D&iDIll1I1nf~lllOtoll1lllllCleoUd... Tberuc.1eo-
tiduariutaaainly.thyllted. (23S-2oW1). l'befllllcUODIoflllll1!l
.n a.pata.1y~ at tlla pruat tla. IdA ud r_ (241) bYl
""Keated tbattllueLl(bprob.blyparfota .... -cell.nl-fWlctioaiD
tbecdlDllCleua, perbapa dllUar to tll••trueturl1 rola of rllNAlnth.
rtboaou (242).
rai1uretoob,,",.rapidlyturn1l11c>rerc~tillllUClear
W, i1ClWnIf, 11 i.Dt:ClQilttllt with the ruult of t ..hfbw. It at. (743)
who RUenad tbat t1IIO .padu of W, ql .ad qt' are r'pidb .yuu.eaind
ill the llUCleua. ql had thl dUllf.\OS Illdbue cc.pOllldoo.iJlilar to
rlllAwhenu th.qz ..... 50S Illdiub"leOllpositioll.UI\!IIIbledllNA. TIIIII
.uthllra(243)h1l'lltheslzedth.tql ..... thlpracur.orofriNAIDdqtw..
_I-.l to be dItA. It 11 poI.1b1e that theN lpeciel of L'U. uy ha\-. baa:l.
loat dur1a& tlIa ctlltrtflll.tlCl:l. period. tt. difflflllCU ill. t'llfDllftr rau
of ...,lur lllAoa 001 h&ad _IW, rtllGloNl W8Ild poly&('U1 Woa
tbaotherhandluggestth.tlaltlurWhu._lIItrlllUClearfIUll:Ullll..
SfflotB of adNna140tMy and of adJoenol107't£~Z hor!lIlMI (lII RNA~r
ilI~andZivlJ'; TlatdlUprueoUdh this tlIea1a (TlbluVLI-VlU
Illdfial.l1-U1)revea1thltl!llofllUcld,a1tocboodri.lllldtotalri~
ICllUllIkldAeyacdlllll:lear,a1toc!lol:drlal,rClU&hD.llIdpo111l1lU1IUu
llnrreapactln.lyshcM!d.ljll1flC1l1t1y (f<O.05) dccnuedntes (01.lcllr-
11l1IdulII!e;.tllllJ" iQugb B,l_tb El,polYI_I.od.Winkld...,.1lld
pootb FA, rtlxlallllles 1lI~ IRNAll111varrllpectivdy dSlllhOlled the._
&p;IlrlI!DttU.ad, altboughintb'$'ClSuth.,cba"i!UWlitlootstlt1ttlcally
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ll.p1ficant. thisllower rne of lHA t~rnoYer I1IfllctlI 10IfeIlld rn.
of lIlA lyothuia I1l1Ce botb thl: theoretical ..n.. or Wti,l .ped.f1c
lCt1viry (obtd~ by utnpolltioo) Illd tbe ICti'l'1ty af W po1r-rllell
.re .1Ia dectlued after tdrell&1.ectc.r. TbeH clwl&u UI IlGI: ntrlbutull
tOalllll.l.utll.nllNer.tnceitb.. bttn.hOllllthatl1ttlearrKIcellular
turDol'rlIrGCtvr. lIIUd:ney_l1vet (2U).
till aini.ttttioa of epproprhu .uroid bomoaes tlttored
tbue cll.tqu iD botb U40ey -' 11nr. tile <bUy iDjt<:ti_ af r;orti-
eostUOlHl (nt's alii IIIICGCOrtl.:old) tt' IIyd:tGCOrtia_ rnuled botb
tu tarllOVlr balf-Uf. (til) and initial lpecific activitr ill nrlous .ub-
cellvLtr fractlolll of nt l1nr. Ddlrl11j.ctlousoflldott.rolleWltl
vitl:outeffI!C.ttiDl1'1'l!r. SeTerllatbetlllV11UI"tati ()-}, ID-U) hare
alia ettAbl1lbed tb.t glucacortlcoicll.upeat the 11lCOtpOrlUoll of radio-
.ctivity frc. libeled PI1lCOrBors 1II.to hepltic W alld it ia .v1te poNlbl..tt
th.tiacte...drld.1aact1rltr1llWtrulrUpreH.lltl.ulllCr......dW.)'ll'"
thuh. 'nWl1llcrllllledturnoverrlt.. ofllRAob.erftlllllth15.tudy.re
_iatl!llt vttll then oburntlO1ll1. Th,t h, if the Jynthul.. ,Del desu-
d.;atl.""afWhnrlOllSsubcellll1lrfrlctiOllll.nlll.teadr... tetetht:n
th.1IlcteutddegtadatlollrluobiJflrvadl.lI11aococorU.:oldttutedlll1&l1l
reflect lncreued lllA'yothUI.l.
Aluru.Uvely Ottollll&lU and kntlbd (24}) II,", reported tblt
1llrlt l1Vl!lr. tIl.dl.lctcplllC)'NCVftnthdrruu1tllnd thtnlll1ttab-
taiDed io tbl.l1tudr far brdrGCort1l0lleiDel cartlto1utolIeuy"bt due to
(sldiff.nllCU1lltbedot.ofbORlOllolll8ed.<b).uoftb.rats, (e)
upert-oul .tbods aplO1ed and (d) tbe un of .:ort1lolHl ill pl&ce of
hJdrocortuoneor cortico.lter_.
It U .uggnud that IUady-stau candlUof\l: e:dlted io the
Idrelll1tttc.hed aDd IlOtNl 1Iliult. UDder DOD-Iteady·.uu cOlld1tlOll1
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1IbaeauntouiRNAbubftllibowntobidacuued follov11lf1ldullal-
eet,.,. (15). lbltruultsobtl1Md.llltbeprllHlltltlldylrltColltu"to
tllU. sIloriDa • llowr tlll'llO'llf 111 Idtualect..tlld.muls. Ally euw
would thenfon result 1n III unduut1UUon of the difhreocel between
1bI1l1I11!ra1D«lntco1"(..wo.tU'0lIII1llOi~leo1lIf0lls)
renn" thl sIhetl of adrenali:cto.r 1n vari_ lubceUlI1ar fu.cUOIlI
of rltkldney. 1l&11y bjlttloll&of tortlco»urone lien v1thOl,LC effect.
It h lugeltld f~ tbl ""lift oberflt10ll1 thlt tbI Iffedl 011
W cufllO'ftr 1D linr UI 1I1ueoeorUco1d IpectUe aod ill the Udnq ldll.-
euJoeort1cotdlpec:1!le. tbililallotll.agn_ll.tllitbtherelulclof
the diU for I1dOilttr_ lU'e eoIlI1$te:lC w1~ otber reports wb.lc:h lbowd
toen"teIl111AlYllcbuilloutkid.neyafterbofllOnaldllb.iltratlollio
Idreulletollbeel aa.1U1I (13, 15). It 11 dlo of ic.terqt to DOte that
(l48).
lebl1 and IUda (246) fow:ul tllat adrell&leet,.,. deereueel tllnl-
cwerofproteillliR_lll..rlDl!a1Iolpleen~'lldtbeeff«.talll!nre­
venldbyd..Uyilljlctiollofhydrc<:ortlICDI. lbUldfeetl oo.protlill
turooverueprol>lbly IcdlleUollof decnilidINA tlJfllOY8f.
It 1.1 e-.hable thlt Ituoidb~ ...,. olinetly uuse
dlaD&u lIlldtoc:bood.ulllL\ lyothu1l IIld tlllllO'l'et. liDee __ of the
1I1ucoeOtUcoidiblvebeenfOlllldinll1toebondcia(247). Tbllcov.ldllao
apWIl tba chqu ill II1todlODllrlal proteill t\lflllJUC <t. to adrelll.lac-
ta.ylllllpueocorticoldac!ll1o.11trld.0Il(2406). Ibl!pn.....ttUl'llOftr
nsults areeollS1stentvithtlullioburvlt101lt,
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clay,w.ic:hiteons!dII!rablylbortertllantbellalf-U_ofotberlltbob-
urvedhtlLf..t.tlldy, ituWl.Uktlytllat it eoDtrlINtu to the observed
IfffCt ()!ca:lMIa~tV.do!~11mamn011 ag~aH W
polll"04S' ill liNl" aM Jci.dMy: !be.-.llu lW. pol,.enu 1.& still
polyurue t1&bt1y 1KIuIIIl to .lUJTi1loDucl.eo ptOU.1D ecapwJ. n"l tat
kidMy IlDd Ibn lIUeW used iD. tbb .tudy WDlItituu a p!ly.iolOliully
reltVut snducelleot.odd.,.atl!llfor studyiq thelllcllalli.. of at.roid
110_ actl.oll" 111I11 .. the rquhtiOD of polJ1l1!r....cdvity I.D ....1-
i.alI ea:ll1lUCut. !wo typU of UoI. pol,.sr.. activity Ilnll 1lftD reported
intbll lltenturll U32). OlletsqUir!q thepreunce of Kgz+ and theothsr
1fD'/cn..lZSO\. toth type8 of uiJCt!ollSbav.bau.atudiedillthUrtport.
the ",r+ au.alatad. IJU. polJMna. (poly-r... U ILIa bftll prlaarUy .boom
toat:1a&1&tIlr1bos:"'lt",,~.<O.8)1lIA(249). 1ile!lll2+/~so\st'--­
ulated llNApolyaeras. (p01yurUIIIl) has 11_ pr1aarlly shOWll tosyllthedze
DM lib ~ -,. U Dl1 (20). Tba ranlta of this scuo!y line dmoIIStratltll
thltadretlOCOrtiealhor1umooldosffut,theactirltyofWpolyursus
ill kiduy and liver. 1I0tllOlUI.... t:lmulsted alt.ntiolll of RlIA pol,.ran
actlrltiubnaalsobes:lldl!llllllltr.tadbotber&llbryoticOt&Cll1sIaI&IId
rat tiuuu (a_sri_ ill taU. ) in the krlev of Literatur. pas. 9 ).
The acUv!t, of pol,.ru. Idf.cuandli,ntf1cslltly ioUver
fol.low1Dg .dr&ll&1.ect".,- lIberua pol,.arue 11 vu lIOt affected a:lJlIli!1U11tly.
Inject1.ollofeorticoat.roMatllydrocort:1sCQllatt.ll..ltadtbepolJ11l1rpar
_lo8~
to • anau. In;lll tviu that of thll eoottol aetiv1t, of thu llllZ)'Dll, 1-4
houtl .fter 1l0BoDe ttutullt. l1le Ktirit, w.. u1llt.1Ded \It'll al>a¥. eGII-
trollevela at l.astup to lOhoutl.ftethoI1lOll11adainiatutlon (Fil' 26).
tq1IlIItionofnuelllUpl....itllnz,...(pol'uusltI)uybaind.pendl1ltof
lIlIdaolat pol,.t... (llIZ'" n. Thl tllllllatory .,ste. fot pol,.taM I
u,ba-oflaallllUn to adnllll1lcto.,ltll!IIucOl:Ottico14ttllatMllt inut
Uvn. tbatuultloiltunadfotthlh,dtocortu_.fflctl.aUvetatlll.a
agn_lIt \11th l1uututl report. 1h0ll1Jla; lipifiUlltl, .ura sttanlation
of,ol}'DlltueIth.lllllb'lweoeotticoldsl.nut11vllt(lOO, 101,106,
121). Altotllet repott (2SO) nunu the l&q<IIIJltial nialat:ioa of ,01,-
_taall I and P01)'Dlltasll Il in tit 11l'1tb,hydtoeott1aoneldllill.1.ttation.
loth ll1net&1ocotticoida (aWoetetolll Itll! dllOl;JCotUf;Otter_)
war. without llU.ct 011 tht RlIApoIJIIlltasl a,ltn, 111 tat 11nt. AldOlltlltODI
did taUSl awl ati1lllllltloa (but IlOt lipiUClllt) of IlU. ,ol,..t... II 111
li.,.t.llltha1i&htoftlltulltlyhaldv1lY1abOlltltllto1dho~KtlO11,
thullolllI-rvaUon...,.baupWlledb, the preslll<:llof Ipec1Ut. "attepeot"
aitu on U.,.t o;htautio for thl hc.o10s0... .-llotwllle taplu lIb.1dl. Ill!l.aDen
the Itt1v1t, for illA.I)"Iltheau. It bas bean IhOWll (153,163) that liver
"""em.. -.sf of the 11IIcocottlc0i4-f11Jld1l111 (nceptor) Jltot~ and DO
utaptorforlldostaroneordIOltyt.ottico.tltolll,lIl1dthu.tbeUnt-step,
fotuUOQ of .tero1d-l:o~ a.plu 1.0. liver..,. be llfiU. for a1Jletal-
OC:Otticoidll. llIlthaotbethandSaj<lelllldJuab (100) h_1uuutad that
hydrocottuOllll u ID al10llterie teplatOt of pol)'Urue I 111. lint. theit
evidence fotthu,hOllevlt, uuateonv1Dd"l, ..d thairdata toUldH.
equally well upWaad h, thao above b1?otbesil,
1M '!f'ct of ftMralcaorliooid. ()71 RIA pol~ in kidMy: n.~ do••
far ll1Derdoeort1co1U vas 1.0 tu p1lyttDlOClw r~ (251-253) tut at
'1l1/l00i body vt. farl1doeuron.and 100 1l&/100BiHldyvt. fardlOX}'tarti-
Unlib liver vhu~ emly pol,..tas. Iv....fflct~d, bath poly-
at... (I Illd II) sbowd 11ga1f1Cl11lt (p " 0.01) detIUft. 111 act1vity
follovilll Mrelld.tta.y. Adlltn!ltraUonof ald.,.tUOllll! ordl<Jlt1Cortieos-
the .ttb1ty of both ~1IZ'" ......uta that tbe ..~ of ~l.lS
lI1.'U .....Il8I1ljU UlA.yntllut. 1. Uwulated by alda.tuoae lIllddDty.
VIS oherv.d for bath pol}'llluu". AdainhtratiOll of ~rtk.,.t.tOl1' vas
ritDteffutOlle1.tberofth.pol,..r.......... ltuint.r..t!.D&toIlOU
that hydtoeart1lall/! bat a lOIlevh.t 1nb1bitory eff~tt 011 polJ""u" 11 in
lddlleJ aa tbavII ill TillIe nv. IIydrotorti_ eho l.n!libic. W polJ1llrue
laaoIII lo.thJ1lllS (108). ADiphtbitorydf'ttllaaababeenreportHon
ptecunarillCOrpontioniDtolllUaf.pleea. thJllua (U4) &llIl.lddlley (255).
lbeH r.port. IUId the rudt. obte1ud. 1Il tllil .tud:y fer lddlley pruallt
lIII ulIIIpl. of ••teroid botliOlle vhith bas oppaaiu effettt OIl iltA polJMr-
As IbOllllinTlbleXVI.lldF1l. 26 th••ffettcf aldOCtirOlllOll
tharltki4tleypoIJ1lIr."Jllt_ulMlcwoaot&otortllytN.r.turilt1C1(.)
'1.a&pet1odofI-2bouraancl(b)IIO.ff.ttOl1theWpolJlllr.eilltntl'O
1","lIt tvopoll1bil1ti... Flnt.ltilllkelythltaldalutoIIIhullI
eff.tt at '''' other cellular level bdo... RliApolY1llru~ .ctivity 11 Itill-
wtld. lb1a 1& poI.1bly 1 dOlI forutlDQ of .ldolt'roIle-tlCe'ptor tc.pln
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ill the cytopu. of the cell. Se~ondly. tM tbe required for gene acti-
vetlo.nllayvaryfrOlllth'Il'totissue.
It h llOt kIIOIIll at tbh t1H whether the .t1.,utioa of DlA poly-
Dol. pol,..r......oelllted with a apec:iUc au. tapute or whether it 11
.edWed. m ehq... Ul the ....Uabillty or .tnctuTi (doeaic.al or pltyI:h:al
.oclificat1ona) of spec1fic DILl. taplna "ellU). Touplorethilqulltion
tlleeDZ,...lven purified fr<llllbot'llone trllted lniu.U (TahlelVIt1) mel
tile ll:t1vity Val uasured. lllinllt ,",rat c1Hhrent _rUI of DILl. tuplues.
ItllMlllfrc:.tbeTablemthat!lllo\frwaldOllh"l"Ollltruted.llliaahvu
trute.! adnlll1ectcailld or adren.aactoUsecI p1llll earticostll'Olle truted
amili. 'tbll'UUest. IpeeHie.UeetloE a I"'tent1l1neulocortic01ol On
rat IddoeyDIlA. Theil>C:rUlid tmpllteaet1vttyof DlIAfrOll.a1doauroae
treated Illiaili v.. DOt .1r,Ily due to the prURCe of 1lIICalles which eoulcl
pr~ed frw the co:ab1Ded rat k1cIneys (acIlU1leetoaind and adrelll1e~t.-ized
plus aldostarolll Iruud) (Tahall). lr.aorel1kelYPOllibl1ttyia tllat
tbellolatllC!DllAh at1l11l.oeiatedrltbnudaarprot.l.nI. n"'lcic!
bydroll'Ute of IlMrnulad tbe pre:aellU of I1l1no acid. (tahleIItl)aocl
tberd'ortl tha l""IibilltJ of h1.ItODU or other prote:lm c.oct.-1.u.tiJlI DIo\
vu1.1bly. thieptDbl.llalbft::l.uplor.a. at laut 111 part. by.tvclyiac
the b1od1D.a or d1.ltr1butloo. of 1~C-aldOlltirODl in rew ehroutlo. !ractions.
Tha nsulu prneo.ud in Tables XXI and XlIR,udlit the lnvolvlUnt of
DlL\.uwet1 .. ac1d1<: protallUlloblodilllOf Iml.ldaldoateroo.eillut
kid:Je)'. !bt. 1.1 further au!ltItz>t1&ted by the obHrnti_ of Tabla DlV
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vh1<:h ill.tntes that dJIIIlt_ u.iJlUtntioa of ~iroaetooe or c!eoxy-
eortieosterolllle.lusedaniahibitioaof I~C....ldOlt.r_billdl.nf;taehrOlllltin
~IlU. t1leH~ haft alao beu s1lcw to tauH e aute.! lllldb-
Hion of foruIion of aldosterone-receptor (proteio.) tolIplu io nt kidDe,
eytosolfrectloa(J51,U13).
Three po..lb1e uplanatlou. e.lobeprueoted for these resulu.
(tabh nul .mI my).
(a) IloIl-billtooeacldieprouio(s)iIl(afll)theaeeeptorforhottilllll
(b) ll1IAiIl tile KC8ptor and thaOOll-hbtooead.dieproteinspla,a
"peahe role" io detera1aJ.u& the spadflclty of ~.1_ of tha
(c) IothrlhllllDllAIllllI--"1IltODead.dltprotainspla,apollitlvl
ro1e1.D.fordo.Btbeecc:eptordteforaldOlteroae.
Itia lapouibla,bowrftr, todhtillldshbt.tveentbeseupllm-
lDrball&htofturrmtl,heldri.CWll (9,163) for tha steroid !I.or-
.oDe ertlOll, the Iut pOIdbillty ill the aost likel,.
obtalMdillthillnud, foreffetuofaldoiterooeiokidne" aod the arle
tytopleuic receptor proteilll alaolt t-diately UpOll ellterinl th. tarln
tu-eall,e1lypothatiwvorkiag.ode.1fort¥lCtloaofaldOlt.tolU!io
ntUdne,hproposec!inPig.21.
TtledllrICurilt1tlof thb.udllatls:la1lerul_IIIlpect.
totb.ltpropoSldbJ I!delaaoetaL.1ll1964 (2S6). Tbeaodelpredieu that
tbefint.tep(l)iIlth.fo[U,uOlIofaldostu_receprorc.....luu
tptoplan of the kidDe}' cpithelid tell. Thill ct'Dpm ill tllen m.l. 28,
Ste9II)tr_h_rrec!tothellUC-1ur~artael:toftbecl11llDdtherelt
fOD.laootller e.-pleJ, (St.pIII)v1thD!lAorae1dleprotlIl'5 (orboth)arod
FICURE 28. IlYPOTlInlCALMODI;LPOillEClWll910PACrlONOPALDOSTUOllE
UbtfIXOIlO! WI) ezlt":,, tlw! cdl azwI fcn:u a ~la; (W)
\lith a1cl""t"tou bl.DdiD& protd.ll& (!Pl. n. Clllpln: t!lell_ to U.
cdl nudel &lid fOfQ &IIothr c~la \lith llH.I. or acidic prot"iua (1.1')
or both. Tb1l ruulu 1uinuusedtemplataaet1vityofDlIA. mRNA8IllI
factor (F) 11 "J1lchuhed "llIlder W 1Jlf1uellc:a of .pecUic .uA lIbic!l
o!1f11cClyor1lo41nctlyac:Cloalod.1l11ncmciOllpr<X:e:a.iIlWUI!Dey
ep1cbdialcel1.
\
1-
URINE
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th1a KUnted p_ f.Ild ho_ apedflc dlll it produ.eed (Step 1l').
At the I" tlloe ribOlQlalIlliA1aaliolyuthutzedbylHol.polylllua&a I.
Later 011 tha apacific dIU. codon for .,.athula of • pretaa (aet;or (Step
V) {thara 11 alao nidellCa that pun-ycia or qc1ohu1.atde 1ah1btu aodiull
reteation (13) audaldolu.rone tacte.... IH-leue1oeincorporatiollin.tcro-
.lIUlprote1a:a tantltdney (16». t1I1IproU1:lfactor1:ltnnaattiOIl
1Iodu- tltenttoa ta tba Udney .,itboaUal caU. :n.e biotbell1ltty of
aWOlIteroneactiOllltth1aatap,hOllever, becoua vagua.nd controversial.
OOIlCLOstoJS IJ([l nDB1D!S ~ THE nmJU
hper1aentalrelultl obtained ill this nudylndicauthnW
tlltllovuandth.Wpol)'NrlHlylu.isrtlliutedb,.1I1cocorticoiulll
linr &lid b1 a1.Deralocortlcoidl 1D lldney. tlle decreued tumoftr ute. of
Uo\ atd c1ecrUled W pol,-r... acthlty foJ.h>ri.ol ad",Wlcta.y aliAut
tbatWIJlltb"il1.s_oftb.. l1t.. ifl'fOl,,",dillthe ..ch&~ofactioo
of aduIIOCOtt1cal hontCllu in -.-.lbo aylteal. FuttbuIIOU, 1t hu .
l!aobeenlbOllDiothilltudy that aldolter01lf,lpec1ficallylllcreuu t.-
plateaet1dtyoflllU.1nlddllay.ltiallOl:poIIUl1etodrlllfinlCOll-
dualou, i>olleftr, aboGt thl ..dl.lmi_oftl!lli'lat"ltt..latiOllandtbete-
for., futllu I.flOttl _t 'De directed. tQWlrda =denta:ocll,. of tbu .dln-
ta. The pfObl_ 1.0 tb. futurl lI'y 'De eoa..nII!d witb chqu (cba1cal
orpbylical) that • ." be cluaedhylldolterone lllkidlllyONA,I1JJ_,'.yn-
tbaa1s,proclnlll&lfld degudatlooof aldoltetOilelplell1edllAlIOleCliln
Illd the imol_11t of proteiD faeton 111 Icdl~ utVltloo 10 WIlI1 Ipl-
thdl&1 calla. Futtller Inldi" I1lolI1.d aho be clllu:enled with the. Ifheu
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